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I. 


SUMMARY 


During the NASA/GE Quiet Engine Program, a supersonic tip speed fan, 
designated Fan "C", was constructed in a 36-inch (91.44 cm) diameter size 
(of linear scale of a full-size Fan "C") . As part of the Fan "C" test program, 
several blade modifications were made to determine if aerodynamic design 
changes could be affected which would reduce supersonic tip speed noise. The 
fan had 26 rotor blades and 60 outlet guide vanes (OGV) . The basic fan was 
designed for a corrected tip speed of 1550 ft/sec (472.44 m/sec) at a bypass 
pressure ratio of 1.6. 

The fan was tested with three blade modifications in addition to the 
basic design. Each modification was tested with and without acoustic treat- 
ment. Tables I and II below summarize the 1/3-octave sound pressure levels 
(SPL’s) at the 100-foot (30.48 m) arc for the dominant multiple pure tones 
(MPT T s), blade passing frequency (BPF), and second harmonic in the untreated 
and treated configurations. The acoustic results without acoustic treatment 
show a substantial reduction in multiple pure tone levels. However, an in- 
crease in blade passing frequency and second harmonic noise at take-off fan 
speed is also evident. The treated configurations (Table II) also show a 
decrease in the MPT's while the BPF and second harmonic increased. 

Table III summarizes the front maximum level flyover PNL’s for the 
treated and untreated configurations at approach and takeoff. The differences 
in PNL’s are small relative to "Mod II" primarily due to the increase in BPF 
and the second harmonic. The treated "Mod VIII" configuration, however, 
contained 3.5 inches (8.89 cm) (19.4%) less acoustic treatment than the other 
configurations. This might account for some of the difference in noise for that 
modification. 
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TABLE I 


SCALE MODEL - SCALED 

UNTREATED 200-FOOT (60.96-m) SIDELINE 
SPL’s FOR TAKEOFF AT 70° 

(1/ 3-OCTAVE) 

Center Frequencies 

2000 cps 4000 cps 


MOD 

500 cps 

630 cps 

1250 cps 

(BPF) 

(2nd Har , ) 

II 

110,5 

106 

102.5 

98.5 

92 

III 

98.5 

94.8 

89.5 

103 

91.5 

VII 

100.5 

93 

93.5 

104 

93.5 

VIII 

92 

100.5 

94 

105 

95.5 




TABLE II 





SCALE MODEL - SCALED 




TREATED 200-FOOT (60.96-m) 

SIDELINE 




SPL’s FOR TAKEOFF AT 

70° 




(1/ 3-OCTAVE) 



MOD 

500 cps 

Center Frequencies 
630 cps 1250 cps 2000 cps 

4000 cps 

II 

94 

87 91.5 

92 

89 

III 

85.8 

82 80.5 

98.6 

90.5 

VII 

87 

82 81.5 

100.5 

90.5 

VIII 

85.5 

85.7 86 

99.5 

92 
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TABLE III 


LEVEL FLYOVERS - SCALED 
MAXIMUM FORWARD PNL 

(With Predicted Core Jet) 

APPROACH (370 1 , 112.776 m) TAKEOFF (1000 \ 304.8 m) 


MOD 

UNTREATED 

TREATED 

UNTREATED 

TREATED 

II 

99.4 

91.8 

107.5 

97.8 

III 

98.9 . 

93.2 

103.8 

99.2 

VII 

97.6 

90.6 

103.7 

99.2 

VIII 

101.3 

97 

104.7 

99.6 
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II. 


INTRODUCTION 


The major objective of this program was to obtain a high tip speed blade 
design which would provide good performance and reduce the multiple pure tones 
associated with supersonic tip speeds. 

It generally is accepted that fan or compressor noise can be categorized 

as : 

• Blade passing frequency and harmonics 

• Broadband 

• Multiple pure tones 

The latter are unique characteristics of rotor blades operating at super- 
sonic tip relative mach numbers. A spectrum controlled by such tones is shown 
in Figure 1. This particular case is a result obtained on the original blade 
contour discussed in this report. The MPT's are, in fact, higher than the 
blade passing frequency (BPF) and its harmonics . 

It is this type of noise, MPT's, which were the principal target in 
dictating the design modifications investigated in this study. The view taken 
of the generating mechanism of MPT's was that they are a result of the non- 
uniformity of the bow shock pattern which develops on the outer portion of a 
supersonic tip speed rotor blade. The pattern is made up of the individual 
shocks from each blade which are nonuniform in amplitude as well as nonuniformly 
spaced around the rotor. Resolution of this pattern into sinusoidal wave 
components results in the tones at integral multiples of one-per-rev as shown 
in Figure 1. - 

There is, at present, some controversy as to whether nonuniform spacing 
and/or amplitude are the most significant parameters in determining MPT noise 
signature. Furthermore, there are two principle methods by which shock 
pattern nonuniformities can be introduced: first, blade-to-blade geometric 

differences such as blade-to-blade spacing, individual blade stagger and 
camber, and blade radial dimensional variations; and second, circumferential 
nonuniform inflow conditions such as turbulence scale and amplitude. 

However, one past test result which gave an indication of a method of 
noise reduction was that, as fan speed was increased beyond the take-off point, 
MPT levels appear to decrease (1) . This speed range is generally associated 
with the swallowing of the shock which extends across neighboring blade 
passages. With this in mind, a change in the blade geometry was suggested which 
would put the shock in the swallowed position at takeoff and, thus, result in 
lower noise at this key noise measuring condition. 

Although the design changes were expected to reduce take-off MPT noise, 
it was uncertain what the effect would be on blade passing frequency noise at 
takeoff, broadband, BPF noise at approach, and aerodynamic performance parti- 
cularly at cruise (100% fan speed) . 
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III. VEHICLE DESCRIPTION 


This scale model fan was designated as Pan "C" in the Quiet Engine 
Program and was approximately a half-scale (52.7%) of the full-size fan. A 
cross-sectional sketch of the fan vehicle is shown in Figure 2. The fan has 
26 rotor blades and 60 outlet guide vanes with an axial spacing between blade 
rows of two rotor tip chords. The basic fan was designed to produce a 
pressure ratio of 1.6 at a corrected tip speed of 1550 ft/sec (472.44 m/sec). 

For some of the testing, acoustic treatment was placed on the fan duct 
walls. Figure 2 shows the location of acoustic treatment. The treatment 
material consists of 1/2-inch (1.3 cm) open-celled polyurethane foam (Scott- 
felt) backed by a solid plate and covered with a perforated face sheet. The 
face sheet has a porosity of 22-1/2%. Scottfelt, in general, is not a flight- 
worthy material and tends to exhibit noise suppression characteristics which 
exceed flight qualified materials. However, since all four tests were con- 
ducted with the same type of suppression material, the results are comparable. 

As shown in Figure 2, "Mod VIII" had 3.5 inches (8.89 cm) less inlet treat- 
ment than the other MOD's. The data of "Mod VIII" with treatment, therefore, 
should be interpreted with this in mind. 

For the untreated configurations, the treatment was neutralized by 
covering it with an adhesive-backed foil tape. 

Aerodynamic data were taken with arc rakes ahead of and behind the fan 
package. These rakes and other aerodynamic probes were removable so they 
would not interfere with acoustic testing. 
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IV. TEST PROGRAM AND DATA ANALYSIS 


The test program was conducted at General Electric's Peebles test site. 
The vehicle was located on the scale model fan component test stand as shown 
in Figure 3. The fan was driven by a front drive shaft powered through a 
gearbox by a General Electric LM1500 gas turbine engine. The gearbox and 
the LM1500 are contained within acoustically absorbing housings to prevent 
any contamination of the measured noise. 

Acoustic data were taken by microphones placed on a 100-foot (30.48 m) 
arc centered at the fan inlet centerline at a height of 15 feet (4.572 m) . 

The microphones were placed at 10-degree intervals from 20 degrees from the 
inlet axis around to 160 degrees from the inlet axis. The field between the 
microphones and the vehicle is covered with asphalt. 

Acoustic testing was restricted to steady winds of 5 mph (8.03 km/hr) 
and gusts of no more than 3 mph (4.82 Km/hr) above the maximum steady wind 
from any direction. In addition, data were not taken when the field was wet 
or covered with snow, the relative humidity was less than 30% or in excess of 
90%, or temperatures less than 20° F (-6.6° C) . Also, all instrumentation 
protruding into the flowpath was removed prior to acoustic testing. 

Acoustic data were recorded on a 28- channel Sagamo recorder with appro- 
priate amplifiers for simultaneously recording 26 channels of acoustic data 
on FM with flat response through 20 KHz at a tape speed of 60 in/sec 
(152.4 cm/sec). ...... ■ 

Data were taken over a range of speeds from 50% to 100% of the design 
speed in most cases. For each data point a repeat point was also taken. The 
repeat point helps to establish the scatter which is an integral part of all 
testing that relies on the average of a time-unsteady signal. 

All four blade designs were tested in the treated and untreated configur- 
ation. The untreated configuration was obtained by taping the treated areas 
with a metal- impregnated tape which has demonstrated "hard” acoustic proper- 
ties . 

The acoustic data were analyzed in two ways. Most of the analysis was 
in 1/3-octave bands. These were obtained using a filter set and a 32-second 
averaging time. All data were corrected to a standard day of 59° F (15 C) 
and 70% relative humidity. The other method of analysis was through narrow- 
band filtering in 20-Hz bandwidths. For these analyses a UA-6A Federal 
Scientific Ubiquitous spectrum analyzer and a high resolution digital averager 
were used with a 12.8-second averaging time. This method of analysis provides 
a more definitive look at the spectrum than does 1/3— octave analysis, particu- 
larly when pure tone content is under investigation. 

Ample aerodynamic data were acquired to determine the flow, pressure 
ratio, and efficiency of the fan on each operating line tested. 

Together, the acoustic and aerodynamic data establish the performance 

tradeoffs for a given noise decrease. 
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V. 


TECHNICAL DISCUSSION 


A. DATA PRESENTATION 


1. Noise Scaling 

The data presented have been scaled to reflect a full-scale fan design 
except where noted. The scale factor was .527 based on the full-scale fan 
which is 68.4 inches (173.736 cm) in diameter. The effect of adjusting the 
data to full-scale is to lower the frequency spectrum, since for a given tip 
speed a larger fan turns at a lower rotational speed than a smaller fan. For 
the case being considered, the scaling requires a downward shift of three 
1/3-octave bands or one octave. In addition, adjustment for scale raises the 
level of noise by 10 times the logarithm of the ratio of the weight flow into 
the full-scale and the weight flow into the scale model. 

By employing the scaling process, a more realistic evaluation of the 
extrapolation of the noise data to far distances from the fan can be obtained. 
This is true because of the difference in attenuation of various frequency 
noises in air. With the spectral components of noise in their proper bands, 
this attenuation is applied in a more realistic manner. 

2. Core Jet Noise 


The test vehicle used here, of course, does not contain the core jet. 

In many instances, this noise has a "dampening effect" on the overall engine 
noise reduction brought about by a fan noise reduction, since the jet noise may 
make a measureable contribution to the PNL. For this reason, some of the data 
presented in this report contain an addition for the core jet noise of a full- 
scale engine. 

The jet noise levels were predicted from a correlation of jet noise data 
based on the weight flow, area, and velocity of the jet(^). For this case 
these parameters were: 

Weight flow - 143 lbm/sec (64.92 kg/sec) 

Area - 5.9 ft 2 (.5483 m 2 ) 

Velocity - 856 ft/sec (260.9088 m/sec) 

for the take-off fan speed, and: 

Weight flow - 85 lbm/sec (38.59 kg/sec) 

Area - 5.9 ft 2 (.5483 m 2 ) 

Velocity - 406 ft/sec (123.7488 m/sec) 

for the fan approach fan speed. 
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3. Flight Velocity Effects 


There are two direct effects of aircraft flight velocity which alter the 
noise spectra. First, the velocity results in Doppler shifting of the spectrum. 
In the cases being considered here, a flight velocity of 275 ft/sec (83.82 
m/sec) (M - .25) was used. Where applicable Doppler shifting was included for 
level flyovers of the fan and core jet noise. The Doppler shift is made 
according to value of the Doppler factor - defined as 1/(1 + M) where M is the 
component of flight Mach number in the direction from the airplane to the 
microphone. If when this factor is multiplied by the 1/3-octave center 
frequencies, the result is a frequency in a neighboring band, a shift is made. 
Thus, if the factor exceeds 1.12 or is less than .89, a 1/3-octave band shift 
is made - to a higher frequency when the factor is 1.12 (source moving toward 
the observer), and to a lower frequency when the factor is .89 (source moving 
away from the observer). 

A second effect acts to reduce the jet noise. This is due to a reduction 
in the relative velocity between the jet and the surrounding air (ambient air). 
The test data, of course, are taken statically: thus, a correction is required. 
This correction is computed by using the jet noise predictions recommended 
in the SAE’s Air 876 "Jet Noise Prediction." The static and flight spectra 
are predicted for the fan jet as suggested by Air 876. 

The parameters used for the fan were: 

Weight flow - 668 lbm/sec (303.272 kg/sec) 

Area -10.7 ft 2 (.9944 m 2 ) 

Velocity - 886 ft/sec (270.0528 m/sec) ‘ 

at take-off fan speed and: 

Weight flow - 415 lbm/sec (188.41 kg/sec) 

Area - 10.7 ft 2 (.9944 m 2 ) 

Velocity - 530 ft/sec (161.544 m/sec) 

at approach fan speed. The differences between the predicted spectra for static 
and flight conditions are then determined and subtracted from the test data 
to obtain a "corrected" to flight spectrum. 

In addition the frequency range over which the relative velocity 
correction is applied is important. That is, the relative velocity correction 
can only be applied over the frequency range in which jet noise is dominant. 

The determination of this point is largely done by examining the test spectra 
and designating the frequency by noting the dip in noise level which generally 
denotes the jet region (usually below 400 Hz) and the fan dominant region 
(usually above 400 Hz) . The resulting spectra are then smoothed between the 
two regions of the spectra which are dominated by fan and jet noise. 
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Together the alterations made to the basic data cited above provide a 
means for evaluation of the test results under more meaningful conditions 
than would be provided by the static scale model fan data alone . 

B. AERO ACQU STIC DESIGN CONSIDERATIONS 

In each case tested, the basic intent was to alter the shock structure 
so as to reduce the multiple pure tone (MPT) noise. Figure 4 shows an overlay 
of the four airfoils tested. These sections are all at a radius of 16.86 inches 
(42.82 cm). 

The airfoil labeled "Mod II" was designed by "conventional" practices. 

That is, the design point (100% corrected fan speed) performance was a key 
criterion. Since performance of high speed blading is highly dependent on the 
bow shock position, the airfoil shape and cascade geometry are tailored to 
put the shock in a "swallowed" position which results in a minimum of shock 
losses. One of the acoustic characteristics of such a blade is a drop-off in 
noise level as thrust is increased past the take-off thrust (usually above 
100% of take-off thrust, see Figure 30 "Mod II" data). With this in mind, it 
was reasoned that, if the design shock position was obtained at takeoff, the 
take-off noise would be lower. The "Mod III" blade represents this design. 

From the performance point of view, this design change was expected to decrease 
design point efficiency. 

The next blade shape selected was actually contrived from the "Mod III" 
by closing the blade (i.e., restaggering the blade so as to improve the inci- 
dence/blade angle match). It was hypothesized that this would help to increase 
the design point performance without affecting the noise output. One of the 
side effects of this change was that at a given corrected speed the flow and 
pressure ratio were lower than they were for "Mods II and III." This requires 
some correction to the acoustic data to put the absolute noise level data on 
a comparable basis. This was done by making several comparisons at constant 
thrust . 

The last blade selected for testing, designated "Mod VIII," was an attempt 
to bring about an increase in design point efficiency while maintaining the 
acoustic characteristics of the "Mod III" blade design. Figure 5 shows the 
'Mod II, VII, and VIII" blades. The "Mod VIII" blade was thickened at the 
tip in order to change the aerodynamic characteristics by weakening the 
secondary shock in the cascade. Also, in order to maintain the same general 
performance characteristics, it was necessary to decrease the tip slope. 

Figure 6 shows the two flowpaths for "Mod II" and "Mod VIII." The flow- 
per-unit-area was slightly higher for "Mod VIII" (40.26 lb/ft2, 196.52 kg/sq m) 
than "Mod II" at speeds below the design speed. Again, this was "corrected" in 
looking at some acoustic results by comparing the data on an equal thrust basis. 

C. UNTREATED NACELLE ACOUSTIC DATA 

Each of the fans was run without acoustic treatment. This section con- 
tains the acoustic data for a full-scale fan tested statically and for 
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take-off and approach conditions in level flight. In order to keep a constant 
baseline each set of data is first presented relative to "Mod II." Then 
,T Mod II" and "Mod VIII" are presented in absolute terms. 

Figures 7-15 contain static data scaled to full-scale at take-off (90%) fan 
speed. The PNL difference between "Mod II" and the other blades. Figure 7, on 
a 200-foot (60.96-m) sideline shows "Mod III" blades with a 2.5 PNdB reduction 
from 50 through 90 degrees. However, the most significant changes can be seen 
in the 70-degree spectra (Figures 8 through 11). The modified blades all exhibit 
a significant drop in the 250 to 800 Hz range and an increase in the blade 
passing frequency at 2000 Hz. The "Mod VIII" blade also shows an increase 
in higher frequency noise. Figures 9-11 are narrowband comparisons of each 
blade to "Mod II.” The lower frequency reduction is due to decrease MPT 
content. Increases in the blade passing frequency (BPF) and second harmonic 
are evident in each case . 

For this unsuppressed case, the 120-degree spectra (Figure 12) also exhibit 
a low frequency noise decrease. This, however, is not reduction in rear- 
radiated noise but reduction in MPT’s which radiate around from the front. 

As a point of reference, Figures 13 through 15 show the absolute noise 
levels from ,r Mod II" and "Mod VIII," The 70-degree spectra, Figure 14, clearly 
show that the spectrum has changed from MPT dominant for "Mod II" to BPF 
dominant for "Mod VIII." 


At 84% speed. Figures 16 through 18, the modified blades continue to 
show lower PNL. It should be noted also that the "Mod VIII" blade shows a 
rear noise reduction. Examination of the 110-degree spectra, Figure 18, shows 
the PNL reduction to be due to a decrease in multiple pure tones and to a 
reduction in BPF. 

As speed is decreased further to 72%, Figures 19 and 20, the picture 
changes, and the modified blades are now slightly increasing noise. The 72% 
speed is the speed at which the rotor tip speed is just sonic. At approach 
power (57.5% speed), the trend toward increased noise is also evident with 
the modified blades. Figure 21 shows "Mod VIII's" noise to have increased 
relative to ,f Mod II" - about 4 PNdB at 50 degrees. Spectral comparisons, 

Figures 22 and 23, show the increase to be wide spread for , 'Mod VIII," while 
"Mods III and VII" show some decreases. 

At rear angles, Figures 24 and 25, the "Mod VIII" increase also appears. 

On an absolute basis. Figures 26-28 show "Mod VIII" and "Mod II." At 70 de- 
grees "Mod VIII's" increase is largely above the BPF, particularly at frequencies 
above the second harmonic (3150 Hz band) . 
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As was noted in Section V-B, the blade modifications made to affect 
the shock pattern, and thus the MPT generation, resulted in changes in flow and 
pressure ratio at a given speed. In an attempt to smooth out these differences, 
figures 29-32 contain 200-foot (60.96-m) sideline PNL data versus percent 
thrust. In general, the comparisons result in the same conclusions as seen in 
comparisons at constant corrected fan speed. Figure 29 shows "Mod VIII" de- 
creasing take-off noise by one PNdB and increasing approach noise by one 
PNdB at the front maximum. Figures 13 for take-off and 26 for approach speed 
show approximately the same result. 

The absolute level of "Mods II and VIII" at the front maximum is shown 
in Figure 30. The characteristic drop in level at high speed is clearly seen. 

For "Mod VIII" this drop starts above 90% of take-off thrust; while, for ,f Mod II," 
the drop does not start until above 100% thrust. This decrease in the drop- 
off thrust level was one of the desired test results. 

Figure 31 contains delta PNL data at the rear maximum on a 200-foot 
(60.96-m) sideline versus thrust. At low thrust none of the blades shows a noise 
reduction. At higher thrusts only "Mod VIII" shows no increase in level. On 
an absolute basis. Figure 32 shows a mono tonic increase with thrust for "Mods 
II and VIII." 

Figures 33-40 contain projections of the static noise at takeoff and 
approach to flight conditions at altitudes of 1000 and 370 feet (304.8 and 
112.776 m) respectively. The flight Mach number was 0.25. Core jet noise has 
been predicted and added to the fan noise to provide a more realistic flight 
projection (see Section IV). 

The take-off data, Figures 33-36, show a slightly greater noise reduction 
on a PNL basis than was indicated at 200 feet (60.96 m) (Figures 7-15). Tone 
correcting the data. Figure 34, however, reduces the reduction due to the 
modifications, largely because of the Increase BPF levels. Figures 35 and 36 
contain absolute level data on "Mods II and VIII." The PNL reduction at the 

maximum angle is 3 PNdB, but the PNLT reduction is only 1.1 PNdB. On an EPNL 

basis, ‘this leaves only a 0.4 EPNdB reduction. 

At approach thrust, Figures 37-40, the adverse effect of the modifications 

seen at 200 feet (60.96 m) has been reduced. This is largely due to the in- 

creased distance which decreases the importance of the high frequency noise 
increase as seen in Figure 27. Tone correcting the data, Figure 38, has only 
a small effect; however, the overall result is an increase of 0.8 EPNdB be- 
tween "Mods II and VIII" (Figures 39 and 40) . 
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D. TREATED NACELLE ACOUSTIC DATA 

A description of the treated nacelle is contained in Section III. Figures 
41-49 contain take-off data for the modified blades. The 200-foot (60.96-m) 
sideline PNL shows an increase for all three blades at 70 degrees with "Mod 
VIII" 2.6 PNdB greater than "Mod II" as shown in Figures 42-44. In general, 
the treatment decreases the MPT activity of all the blades . For ^od III 
the MPT ’s decrease still further, but the BPF and second harmonic have increased 
"Mod III" also shows a decrease in background level at high frequencies. "Mod 
VIII" also shows decreased MPT levels (Figure 44) , but the higher frequency 
background noise is higher in level than "Mod IX as are the BPF and second 
harmonic. 

The relative 1/3-octave spectral levels (Figures 45 and 46, at 70 and 120 
degrees, respectively) show the effect of the MPT decrease and BPF and second 
harmonic increases. A decrease of 12.5 dB is obtained at 400 Hz, while an 
increase of about 7.5 dB occurs at the BPF for each modified blade at 80 degrees 
At 120 degrees the "Mod III" blade shows the smallest change relative to "Mod II 

Absolute level data for "Mod VIII" and "Mod II" are shown in Figures 
47-49. The BPF level at 70 degrees is 99 dB, while at 120 degrees the level 
is 93.5 dB. This differential, and the fact that the vehicle has a large aft 
suppressor, indicates that the rear noise tone increases are due to inlet- 
radiated noise reaching the rear quadrant. 

In the treated configuration, "Mod VIII" appears to be louder than Mod 
II. ff Some of the differences quoted would be reduced, however, if the inlets 
had equivalent acoustic treatment (see Figure 2). Equivalent inlet treatments 
might, therefore, reduce the front quadrant differences between *Mod II and 
"Mod VIII" and possibly eliminate the aft quadrant differences at takeoff 
(Figure 47). The difference in inlet noise might be 1.0 to 2.0 PNdB if a 
linear relationship is assumed between suppression and treatment length. 

At 84% speed, Figures 50 and 51, the modified blades show a slight 
decrease in front end noise except for "Mod VIII," where the front maximum 
angle increased by about 4 PNdB relative to "Mod II." At 84% speed, the rotor 
tip speed is still supersonic, and the BPF has increased with the reduction of 
MPT's. This point is illustrated in Figure 52, where the BPF level shows an 
increase of 12 dB for "Mod VIII" relative to "Mod II." 

As speed is decreased further to 72%, Figures 53 and 54, all of the 
modified blades are showing noise increases relative to "Mod II" at all angles. 
At 72% speed, the rotor tip speed is just sonic. At approach power (57.5% 
speed) the trend toward increased noise is also evident with the modified 
blades. Figure 55 shows "Mod VIII V noise to have increased about 6 PNdB 
at 50 degrees relative to "Mod II" and about 5 PNdB at 130 degrees. Figures 
56 and 57 show spectral comparisons for the front and rear maximum angles. 

The increase for ,r Mod VIII" is wide spfead, while "Mods III and VII" show 
some decrease in noise throughout the frequency range. At 130 degrees the 
most significant increase is at the second harmonic - 8 dB - with lesser 
increases at the BPF and frequencies above the second harmonic. 
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On an absolute basis. Figures 58-60 show the PNL distribution and frequency 
spectra for the front and rear maximum for "Mods II and VIII." At the front 
maximum angle, "Mod VIII" shows an increase of 5.5 PNdB and about 4.5 PNdB 
for the rear maximum. 

Figures 61-64 show the 200— foot (60.96— m) sideline maximum PNL variations 
with percent thrust for the fully treated modifications. In general, the 
comparison results in the same conclusion as with the data compared at constant 
corrected fan speed. Figure 61 shows "Mod VIII" increasing about 2 PNdB at 
take-off and about 4 PNdB at approach thrust. For takeoff, Figure 47 shows 
approximately the same result. At approach, Figure 58 shows "Mod VIII" to 
have increased by 5.5 PNdB, which is slightly higher than shown on Figure 62. 

Figure 61 shows that, at a lower thrust, the delta PNL increases to about 4.0 
PNdB relative to "Mod II." 

A comparison of the absolute levels for the front maximum is shown in 
Figure 62. The slopes of the curves indicate that both "Mod II and VIII" in- 
crease in noise at high thrust levels, but at a slower rate than at thrust levels 
below 85%. "Mod II” levels off at about take-off thrust, while "Mod VIII" 
decreases slightly. Although the characteristic drop in level at high thrust 
is not as evident for the treated configuration, the absolute levels are 
lower . 

Figure 63 contains the delta PNL data for the rear maximum on a 200-foot 
(60.96-m) sideline versus percent of take-off thrust. Throughout the thrust 
range, only "Mod VII" shows a noise reduction relative to "Mod II." On an 
absolute basis, Figure 64 shows a monotonic increase with thrust for "Mods 
II and VIII." 

Figures 65-72 contain projections of the static noise at takeoff and 
approach to flight conditions for the treated inlet. Altitudes of 1000 feet 
(304.8 m) and 370 feet (112.776 m) were used for takeoff and approach, respectively. 
The same procedure was used to represent level flyovers for the treated inlet 
as for the untreated inlet. That is, a core jet noise was added to the fan 
for more realistic flight projection. The flight Mach number was 0.25. 

At takeoff. Figures 65-68, the delta PNL increase for "Mod VIII" relative 
to ft Mod II" is approximately the same as that presented for the 200-foot 
(60.96-m) sideline (Figures 45-49). Tone correcting the data, Figure 66, 
however, shows an increase due to the modifications, primarily because of the 
increase in BPF levels. Figures 67 and 68 show absolute level data for ,f Mod 
II and VIII." The PNL increase at the maximum angle is about 2 PNdB, but the 
PNLT increase is about 2.8 PNdB. On an EPNL basis this represents an increase 
of 1.8 EPNdB, most of which is attributed to BPF. 

At approach thrust, Figures 69-72, the PNL distribution is very similar 
to that of the 200-foot (60.96-m) sideline (Figure 58). Tone correcting the 
treated inlet data at approach. Figure 70, has the effect of increasing the 
noise levels about 1 to 2 PNdB throughout the arc, which results in an increase 
of 3.6 EPNdB between "Mods II and VIII" (Figures 71 and 72). 
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E. 


AERODYNAMIC PERFORMANCE DATA 


For each of the blades, the performance map was determined by using a 
set of fixed nozzles with various areas. The performance maps are presented 
in Figures 73 and 74. The "Mod III," "Mod VII," and "Mod VIII" maps are 
superimposed on the basic configuration, "Mod II." The solid lines represent 
the "Mod II" performance while the symbols are for the modified blades. Figure 
73 shows that "Mod III" blades pass higher flow up to 90% speed; at higher 
speeds, "Mod III" passes less flow. The smallest nozzle area used on "Mod III" 
produced an unstalled pressure ratio of 1.775. The nominal area, 396 in^ 
(2554.2 cm^), exhaust nozzle produced the design pressure ratio of 1.6 at 
100% corrected fan speed. 


Up to 90% speed. Figure 75, "Mod VIII" passes less flow than "Mod II;" 
at higher speeds, "Mod VIII" passes more flow. The smallest nozzle used on 
"Mod VIII" produced an unstalled pressure ratio of 1.7 at 100% corrected fan 
speed. "Mod VIII" had a smaller annulus area and, therefore, passed less flow 
at the design speed. However, the specific flow (Ifc^/ft^) (kg/m^) of the two 
fans is comparable. 


m 


Figures 76, 77, and 78 show the efficiency trend with corrected fan speed 
for each nozzle. With the nominal nozzle, the "Mod III" blade is about 2% better 
than "Mod II" at low speed and equivalent at takeoff, but drops appreciably 
at the design point. "Mod VII" has high efficiency at low speed but drops 
off rapidly at high speeds. At low speeds, "Mod VIII" efficiency is approxi- 
mately equal to "Mod II" up to take-off speed. At design speed, "Mod VIII" is 
about 3% higher in efficiency than "Mod II." 


It must be noted that the relatively short span of these blades results 
in a somewhat lower absolute efficiency level than a lower-radius-ratio fan. 
This is due to the high Mach number over the hub wall which locally reduces 
efficiency. However, on a comparative basis, these results are significant. 


F. CONCLUDING REMARKS 


Thus an airfoil design has been developed which results in a much lower 
level of MPT’s without any sacrifice in fan cruise performance. In aerodynamic 
terms, a smaller precompression (less flow deceleration) is done in the for- 
ward part of the cascade than In a conventional blade in order to prevent the 
shock structure from escaping forward of the cascade. Also, the aft portion 
of the airfoils is shaped so as to provide a smooth deceleration and prevent 
the development of a strong passage shock wave. The effect acoustically is 
reduced MPT's, but an increase in the blade passing frequency. Although, the 
modified blade has a higher BPF, the total acoustic energy generated in the 
MPT’s and BPF is less for the modified blades than the conventionally designed 
blade. The increased BPF level, however, will require that care be taken to 
place the BPF in a less annoying frequency band and/or tuned acoustic liners 
specifically for this increased noise. 
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VI. 


CONCLUSIONS 


A change in the basic blade airfoil design criteria can act to reduce 
multiple pure tone (buzz saw) noise in supersonic tip speed fans . 

Future design changes aimed at reducing multiple pure tones must 
acknowledge the possibility that the blade passing frequency will 
increase. 


VII. NOMENCLATURE 


BPF 

Blade Passing Frequency 


dB 

Decibel 


EPNL 

Effective Perceived Noise Level 


P 

n 

Hz 

Engine Net Corrected Thrust 


Hertz (Cycles per Second) 


M 

o 

Aircraft Mach Number 


Max 

Maximum 


Min 

Minimum 


MOD 

Modification 


N//e 

Fan Rotational Speed, Corrected to Standard 

Day 

OGV 

Outlet Guide Vane 


P /P 

T23 T2 

Ratio of Fan Bypass Exit Total Pressure to 

Fan Inlet Total Pressure 

PNdB 

Perceived Noise Decibel 


PNL 

Perceived Noise Level; a Calculated Annoyance Weighted Sound Level 

PNLT 

Tone Corrected Perceived Noise Level 

„ -13 


PWL 

Sound Power Level, Re 10 Watts 


QEP 

Quiet Engine Program 


SLS 

Sea Level Static 


SPL 

2 

Sound Pressure Level, Re 0.0002 Dynes /cm 


w/eT/6 

Bypass Airflow, Corrected to Standard Day, 

lbm/sec (kg/sec) 

n 

Efficiency 



16 




H 

Figure 1. Mod II Untreated, Takeoff, 70°, 20 Hz Filter. 




Figure 2. QEP Fan C, Cross Section. 



Figure 3. Test Site and Stand 








Figure 5. QEP Blade Modifications. 




Figure 7. QEP Fan C Scale Model, Scaled 200-Foot Sideline Delta PNL Vs. Angle from Inlet, Takeoff 



Figure 8. QEP Fan C Scale Model, Scaled 200-Foot Sideline Delta SPL Vs. Frequency, 70°, Takeoff 
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Figure 9. Fan C Seale Model, Mod II and Mod III 



Figure 10. Fan C Scale Model, Mod II and Mod VII 
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Figure 11. Fan C Scale Model, Mod II and Mod VIII 



Figure 12. QEP Fan C Scale Model , Scaled 200-Foot Sideline Delta SPL Vs. Frequency, 120° , Takeoff. 



Figure 13. QEP Fan C Scaled 200-Foot Sideline PNL Vs. Angle from Inlet, Takeoff. 
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Figure 15. QEP Fan C Scale Model, 200-Foot Sideline SPL Vs. Frequency, 120°, Takeoff 
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Figure 16. QEP Fan C Scale Model, Scaled 200-Foot Sideline Delta PNL Vs. Angle from Inlet, 84% 
Fan Speed. 
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Figure 17. QEP Fan C Scale Model, Scaled 200-Foot Sideline PNL Vs.. Angle from Inlet, 84% Fan Speed. 



Figure 18. QEP Fan C Scale Model, Scaled 200-Foot Sideline SPL Vs. Frequency, 84% Fan Speed, 110°. 




Figure 20. QEP Fan C Scale Model, Scaled 200-Foot Sideline PNL Vs. Angle from Inlet, 72% Fan Speed, 



Figure 21. QEP Fan C Scale Model, Scaled 200-Foot Sideline Delta PNL Vs. Angle from Inlet, Approach. 
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Figure 22 . 


QEP Fan C Scale Model, Scaled 200-Foot Sideline Delta SPL Vs. Frequency, 50° , Approach. 



Figure 23. QEP Fan C Scale Model, 200-Foot Sideline Delta SPL Vs. Frequency, 70°, Approach. 
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Figure 24. QEP Fan C Scale Model, Scaled 200- Foot Sideline Delta SPL Vs. Frequency, 110°, Approach. 




Figure 25. QEP Fan C Scale Model , Scaled 200-Foot Sideline Delta SPL Vs. Frequency, 130°, Approach. 



Figure 26. QEP Fan C Scale Model, Scaled 200-Foot Sideline PNL Vs. Angle from Inlet, Approach. 
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Figure 29. QEP Fan C Scale Model, Scaled DeltaMax. Forward-Perceived Noise Level Vs. Percent Thrust. 


CD 



Figure 30. QEP Fan C Scale Model, Scaled Maximum Forward-Perceived Noise Level Vs. Percent Thrust 



Figure 31. QEP Fan C Scale Model, Scaled Maximum-Perceived Noise Level Vs. Percent Thrust. 
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Figure 32. QEP Fan C Scale Model, Maximum Aft-Perceived Noise Level Vs. Percent Thrust. 
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Figure 33. QEP Fan C Scale Model, Scaled 1000-Foot Level Flyover, Fan + Jet Noise, Takeoff 
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Figure 34. QEP Fan C Scale Model, Scaled 1000-Foot Level Flyover, Fan + Jet Noise, Takeoff. 



oi Figure 35. QEP Fan C Scale Model, Scaled 1000-Foot Level Flyover, Fan + Jet Noise, Takeoff. 
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Figure 36. QEP Fan C Scale Model, Scaled 1000-Foot Level Flyover, Fan + Jet Noise, Takeoff. 



Figure 37. QEP Fan C Scale Model, Scaled 370-Foot Level Flyover, Fan + Jet Noise, Approach. 
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Figure 38. QEP Fan C Scale Model, Scaled 370-Foot Level Flyover, Fan + Jet Noise, Approach. 



Figure 39. QEP Fan C Scale Model, Scaled 370-Foot Level Flyover, Fan + Jet Noise, Approach. 
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Figure 40. QEP Fan C Scale Model, Scaled, 370-Foot Level Flyover, Fan + Jet Noise, Approach. 



Figure 41. QEP Fan C Scale Model, Scaled 200-Foot Sideline Delta PNL Vs. Angle from Inlet, Takeoff. 





Figure 42. Fan C Scale Model, Mod II and Mod III 



Figure 43. Fan C Scale Model, Mod II and Mod VII. 
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Figure 44. Fan C Scale Model, Mod II and Mod VIII 
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Figure 46. QEP Fan C Scale Model, Scaled 200-Foot Sideline Delta SPL Vs, Frequency, 120°, Takeoff. 











Figure 47. QEP Fan C Scale Model, Scaled 200- Foot Sideline PNL Vs. Angle from Inlet, Takeoff 



Figure 48. QEP Fan C Scale Model, Scaled 200-Foot Sideline SPL Vs. Frequency, 70°, Takeoff 
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Figure 49. QEP Fan C Scale Model, Scaled 200-Foot Sideline SPL Vs. Frequency, 120°, Takeoff 



Figure 50. QEP Fan C Scale Model, Scaled 200-Foot Sideline Delta PNL Vs. Angle from Inlet, 84% 
Fan Speed. 
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Figure 51. QEP Fan C Scale Model, Scaled 200-Foot Sideline PNL Vs. Angle from Inlet, 84% Fan Speed. 



Figure 52. QEP Fan C Scale Model, Scaled 200-Foot Sideline SPL Vs. Frequency, 84% Fan Speed, 70°. 
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Figure 53. QEP Fan C Scale Model, Scaled 200-Foot Sideline Delta PML Vs. Angle from Inlet, 72% 
Fan Speed. 
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Figure 54. QEP Fan C Scale Model, Scaled 200-Foot Sideline PNL Vs. Angle from Inlet, 72% Fan Speed. 






Figure 57. QEP Fan C Scale Model, Scaled 200- Foot Sideline Delta SPL Vs. Frequency, 130°, Approach. 




Figure 58. QEP Fan C Scale Model, Scaled 200-Foot Sideline PNL Vs. Angle from Inlet, Approach. 
















Figure 61. QEP Fan C Scale Model, Scaled DeltaMax. Forward-Perceived Noise Level Vs. Percent Thrust 
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Figure 62. QEP Fan C Scale Model, Scaled Max. Forward-Perceived Noise Level Vs. Percent Thrust. 
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Figure 64. QEP Fan C Scale Model, Scaled Maximum Aft-Perceived Noise Level Vs. Percent Thrust, 
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Figure 65. QEP Fan C Scale Model, Scaled 1000-Foot Level Flyover, Fan + Jet Noise, Takeoff 
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Figure 66. QEP Fan C Scale Model, Scaled 1000-Foot Level Flyover, Fan + Jet Noise, Takeoff 
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Figure 67. QEP Fan C Scale Model, Scaled 1000-Foot Level Flyover, Fan + Jet Noise, Takeoff 
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Figure 68. QEP Fan C Scale Model, Scaled 1000-Foot Level Flyover, Fan + Jet Noise, Takeoff. 



Figure 69. QEP Fan C Scale Model, Scaled 370-Foot Level Flyover, Fan + Jet Noise, Approach 



Figure 70. Q*EP Fan C Scale Model, Scaled 370-Foot Level Flyover, Fan + Jet Noise, Approach 



Figure 71. QEP Fan C Scale Model, Scaled 370-Foot Level Flyover, Fan + Jet Noise, Approach. 
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Figure 72. QEP Fan C Scale Model, Scaled 370-Foot Level Flyover, Fan + Jet Noise, Approach. 




Figure 74. QEP Fan C Scale Model, Mod II and Mod VII 
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Figure 75. QEP Fan C Scale Model, Mod II and Mod VIII 




Figure 76. QEP Fan C Scale Model Performance. 
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Figure 77. QEP Fan C Scale Model Performance. 
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VIII. APPENDIX - ONE-THIRD OCTAVE DATA 


This appendix contains 1/ 3-octave scale model data corrected to 70% 
relative humidity on a 59° E (15° C) day. Each table consists of at least 
24 bands of data at angles from 20 degrees to 160 degrees in 10-degree incre- 
ments referenced to the inlet centerline. 

The data presented are on 100-foot (30.48— m) arc and 200-foot (60.96 m) 
sideline for approach (57.5%) speed, take-off (90%) speed, 72% and 84% speeds. 
The 100-foot (30.48-m) arc is scale model data and the 200-foot (60.96-m) 
sideline data are full-scale. Data for all four blades in the treated and 
untreated configuration are included. All data are for the nominal fan nozzle. 
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FULLY TREATED MOD II BLADES 
SCALE MODEL DATA 
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Table A-II. 


FULLY TREATED MOD II BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200’ SIDELINE 
APPROACH 
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Table A- III, 


FULLY TREATED MOD II BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
727o FAN SPEED 
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8r,6 82,0 84,5 fi 5T5 8578 8774 67y4 80,1 


79.9 

■tltl 

86,6 


84,1 


j*Mk 

iir;7 

1 * 7,4 




B4j2 03,4 83.3 fl 4,2 05,4 «7,4 86,7 87.0 07,9 07,3 85P 

“79 ,6 “ 79.1 OjjTg “60 .2 82 .6 04,2 8373 8475 83 . t 8277 'tffT? 

*“ “ " " ““ “ *- “ ‘ 83,9 03,8 83,9 81, 9 

89,1 53,9 64,6 

it a l if *1,2 


79.0 
®3;f 
76.3 


03,3 


687? 

0,0 7 fi 3 th g 7 S 0 2 

5,0 75,9 77 ,5 ^7 7 0 2 

70.0 75.6 75.0 74.7 

nU 7r t T p;i 7370 


78.8 
R3 .B 
7ej9 
78,4 
76. 4 


85,7 

82*8 


_84.3 

8171 


82,0 
03*. 7 


81,0 01,6 84 ,? gi*4 { 1,2 7M 

78.7 00,1 01,3 8l,6^ 00,7 79,5 78,5 

76.4 70.6 79; 6 0 O ;2 79,9 78.6 78.6 

„ f 77 ,T“ 77 j 9 “t*r* ^Tapt “ 78 , 7 "t*;* “? 7 j 5 


ift'i 

130,8 

"13574 

135.1 

TO, 8^ 

132.2 
I3?7l 


3190 S4.2 80,1 92.0 86,5 87,0 83,4 

Too 0 “75V? '79.3 82 . 0 “6 27? tf i 77 jo 
9050 75.4 84,2 BSj® 8^4 78,4 >¥,1 

6300 76.5 33 .6" 18 9 “S7,^~ 1 3 | W,9 

8000 71.7 83 ;0 85^8 62 2 80 9 HU 


80.9 

75.8 

73.4 


Bi.O 80,0 84,8 

74,7 -77’.l - 77.0 ”78.1^ 
74,9 7sj6 77U 7815 

70.2 77 9 78,5027 

74.3 76.9 77.9 8 0 ,0 



78*7 0nj4 78 ic 

If, riS. 2 18,? 

80,4 


»09HTOt|, W0ASOWRJ 
09 M 6 U WfCULAtBS , „ 
PN88 104 





fV ttjia f r V * 7 /WfO 9 Xf f 

,3 94,7 93,6 92,9 93 .6 94.0 "“90 .3 95,9 97Y0*TVJ 97,0 97,9 

f 9 94,2 „93,l 92,4 *2,7 93,7 9$, 4 .95,0 „06j4 58, t- 57 r i *f ,8 

,3108,0 1660 7 104,6 103,7 102,9 165.9 165.0 108.3 pt,3 iO0,8 tt7v7T 


HW- 

127. 7 

W77 

135,9 
“129,9 

_U?ti 
134,1 

131.8 
~V*2,7 

135.5 

U*i$ 



Table A- IV. 


FULLY TREATED MOD II BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200* SIDELINE 
72 % FAN SPEED 




n)u ;srze sound pressure 

Lems SCALED /ROM MODEL 

daTa 

(59 deg; f , 

76 PERCENT R£L, HUN 

50 

61 

► 5 

70*1 

72.6 

72,0 

73,7 

73,9 

7s. 

9 

74.1 

75.7 

76,3 

75,5 

75,3 

74,5 

73.9 

70,6 

63 

63 

0 

67.4 

71.4 

74.3 

75.3 

75.6 

7l. 

7 

73.5 

72.5 

74-2 

76.4 

74:5 

73.6 

73.3 

7o.9 

80 

58 

7 

63,2 

65,9 

66 , 8 

68,3 

69,3 

71 ' 

7 

72. 4 

73.2 

75 r 8 

75,2 

76)4 

76,2 

76,0 

73,6 

loo 

59 

3 

64 .6 

69.6 

71,3 

72.5 

73, B 

76. 

6 

78,7 

79,4 

81,1 

8D.6 

80.8 

80,6 

79,6 

75,0 

125 

64 

6 

70.7 

76.3 

78,3 

79.7 

80,8 

83. 

3 

85.0 

85.0 

86,3 

85.5 

85,1 

84,2 

01,4 

75,5 

160 

66 

7 

73.2 

76.9 

78,6 

82; 2 

82,2 

82. 

5 

83.5 

84.7 

86.2 

84: a 

84,8 

82.8 

80,1 

73-9 

200 

65 

► 4 

72,3 

75.3 

75,9 

77.6 

77.9 

79, 

4 

79.5 

81.8 

83,0 

81.3 

80.9 

78.2 

75.4 

69.6 

256 

65 

6 

71.1 

74.7 

73,8 

77,0 

75.9 

82. 

5 

78,1 

84,9 

03.1 

80.0 

86 *7 

78.9 

76.1 

70.4 

3J3 

400 

63 

61 

5 

,8 

70,5 

67.9 

75,3 

72,2 

i« . t 

7i,0 

a 0 ;9 
74 1 

$0>8 

76,7 

79. 

77, 

5 

2 

B3.1 

‘78,1 

m 

64,8 

79,6 

n:i 

8 o ,9 

78;3 

78,9 

76,3 

3:i 

TW 

500 

60 

7 

67,5 

70,9 

7l!d 

73.7 

76.1 

76. 

3 

77.6 

77,7 

78.7 

79 ;i 

7Q 2 

75.5 

71.6 

66.3 

630 

60 

,6 

67 ,>5 

71.5 

72,5 

73.3 

74.3 

73. 

7 

75,5 

75.4 

77,1 

77,4 

76 *.7 

74.6 

7q .6 

66 : 1 

6o6 

59 

3 

68,0 

75,6 

72,5 

74.4 

74.6 

74. 

8 

74.6 

76.1 

76.4 

75.5 

74,7 

73.3 

70,6 

04,7 

1000 

61 

1 

70. '3 

77.1 

7a a 

77*. 6 

74.0 

74, 

i 

73.9 

75.7 

77.5 

76:2 

75 5 

73,0 

72,0 

65,5 

1250 

62 

6 

72 .7 

77,5 

76.7 

75 6 

76.4 

73, 

6 

73. B 

73,5 

75.4 

75:o 

7s! 7 

73,6 

71 .8 

64.0 

1600 

70 

6 

79.5 

86;3 

82 7 

84 ! 5 

83.8 

79, 

4 

78.5 

74.8 

79.5 

77.5 

n;i 

' 79,5 

76.0 

70.9 

2000 

56 

9 

7 p.4 

76.2 

78,5 

76.7 

75.5 

74. 

7 

73.7 

73.7 

76.1 

7A',6 

75 } 1 

72.0 

73.0 

63.2 

2500 

61 

0 

75.2 

79,9 

77.5 

75,9 

76.5 

72, 

3 

7 2 .& 

73.8 

74,0 

- 74 : 9 

74,6 

72.0 

71.3 

63-6 

3i50 

61 

6 

74.5 

82.9 

83.3 

81,2 

80,3 

77. 

2 

76.0 

75.2 

76,4 

76.0 

78.8 

76.0 

74,0 

63-2 

4000 

36 

0 

74.2 

79.7 

78.3 

78 $ 

77.5 

74. 

6 

73,8 

73.4 

75.5 

75.5 

76 1 

72.0 

70.8 

60-2 

5000 

37 

1 

74,7 

80,0 

78,9 

78,9 

77,5 

75. 

4 

74.0 

72,9 

76,1 

76,0 

76,1 

73,2 

70,4 

60-1 

6300 

55 

1 

74.2 

79.8 

78,2 

78,0 

77.3 

74. 

8 

73,5 

73.8 

74.5 

73:9 

74 6 

7i.0 

68.9 

57.9 

8000 

53 

5 

72.3 

79.8 

78.3 

78 4 

77.7 

75. 

0 

74.1 

77.2 

75-0 

73,9 

75 1 

7l • 4 

67.4 

55.8 

10000 

49 

8 

68 .8 

77;a 

76,7 

77^0 

77.1 

75. 

0 

73, B 

78,3 

75. 2 

73; 1 

75,0 

7|,5 

64,4 

51.3 

OVERALL CALCULATED 

76 

7 

86.' 2 

92,1 

91 ,4 

92.0 

91,6 

91. 

4 

9i.9 

92*8 

94,0 

92.8 

92j9 

jhi 

88.9 

83.4 

87 

9 

98.7 

105.5 

105.3 

104.7 

10 4. 2 

102 . 

3 

101.8 

102-0 

163,2 

162 . 3 

163.8 

161.2 

99.6 

9 i *2 


DAY) 



o 
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Table A-V. 

FULLY TREATED MOD II BIADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
84% FAN SPEED 


SO WT PRESSURE TEVfCS 

mat to ? 33 it oliitrarfe 




70 PMCfNT T«ELT 


fittrv? 


T ANGLES FftOM _ INLEI IM DEGREES UR & 0 AM 0 M > 

*»_■ r*s n . tms . au 


70,4 77,3 

7Tf “7070^78 f® 

.. 7.» 7SU^7>2 

Uifira life PtJ S?i? ^!*S IR 


lift Bojt 


If * jtl^ffitotSirrlTliTUT^^ 

m . - ’ _ « J >A A A • 4 


It — i 


Pt»L 


L 0.S 

mr 


80*3 




61,3 

“0077 


02,0 04,1 
•3,4 «9 r 5 

Of ;7 »<7| 


89.7 

B97l 

• B,S 
067? 


73.6 
7 2 , B 


70,3 
87. T 


77.3 


^tsr 


03VT ~00|o 
84. 7 63,6 

8877 


02,8 8 f ^0 05,4 80,8 
80,0 "83,1 83,4 83,4 

83.3 87.4 89,2 93,3 


16 0 6 


78,6 6 

02 V0' B 

00*4 83^3 

“79,6 —BJj’O 



20&0 79, 7 Bg H 90, i .. 

Ini «0V7“85 06,1“ «*, 


3150 

1900 
8008 
6300 
8000 
[bo 

m 

1*009 

20000 


•i.4 
78 ,T 
80.3 
70.6 

76.9 

T?;5 

74.9 
74.2 

72,1 



87,9 

83 .6 

88.7 
86,0 
08,3 

87.0 

86.7 

85.1 

82,0 


99, g 
0§T3 

90.4 

89.5 
91,0 
70 ff 
89 f g 
88,3 

85.5 


0^3 
'09,T 
88,0 
-96,2 
68,2 
88; 2 
86 , 8 
85 V 5 

8S,7 

-91 

l6lj , 
.4 


08 ,4 
84 7 
06,8 

87.6 
“87,7 

05,9 

184,6 

61.7 


S!t 

92,1^87.6 

81.9 85,2 
807(T 03>6 

87.9 83.8 

86 P 3 82. 0 

87,9 65. a 

86*3 05} 9 

06,4 83,4 

a8. 6 66,8 

69.1 66*3 
07, B"'84*9 

85.2 83*2 
84) 0 ’ 81 *3 

81.3 78.9 

99', 5 90.6 

lit,.? .96,2 


84.0 

86.1 
85,4 
82.8 

60.6 

mf 

64.6 

83*2 

82,2 

84.0 

04.1 

l if 1 

6ft»9 

t$;2 

76.6 

15:1 


70 

83.2 85,7 

91.5 94.2 
89.6 9j.j4 

07 .2“ 09 i 8 
•9.0 91.0 

87.9 

05*3 

08.5 
87.1 

•04,4 

84.6 

It:? 

81.4 
82,0 
00,5 

81.5 

79 .5 

70.4 

79.4 

76.7 


,p 

-- * 86 1 00 5 9o[5 9j t 9 9 t , 4 

0 SU " 96,7 9 JVt ^ f l 73 ,T 

915 92 9 92,0 92,0 9i,0 

08 T -0 9 |f ~ 80 70—00 ,9 07,6 

08 0 92,1 89,2 89,7 87,4 

90 .3 89,3 09*1 

' fei 


96.0 
06,7 

06.1 
84,3 


m ®;6 tl ff ^ r09v7 


84.6 

04.7 
80,1 
H’l 

87.7 
05,9 

«1,7 
03(5 
83,4 

?2f9 
6ij *3 
79,9 
79.0 

90 ,4 TO Q V7 10 0 4 1 00 , 4 

98 i 7 lgl ,2 101 , 

100.0 112.2 in . 


96.4 

84.0 

86.1 
04,6 
63,0 
03(4 

83.5 

83*4 

00.8 

nil 


87.7 

07 .0 

06.7 
04j 8 

86.1 
85,2 
85.6 
85{4 
83,9 
8T| 3 
85,1 


9 If 8 B7.9 
87U 04,9 

064 85,7 


04,9 

82.8 

83,0 

01.5 


80.5 

09.5 
89,| 

■05,9 

09.7 

80)6 

84,3 

05,1 

05,6 


05,1 

17:1 

SI’S 

04^5 
83,8 

03 » 0 ” 04»0 
01)9 8 2 ;9 
8iV2 01,9 
79.0 78.7 

BS;T |Si;| 41?I 


04*2 

03,6" 

85.0 
06,2 

86.0 
86 } 2 
03,1 

02.3 
81,6 
8bf0 

79.3 

77.0 

75.0 


101.0 101,9 ipi.8 103,2 lfg?2 
111 . * lir.f 112 . 6 TI* .0 112 . « 


■Hs’o 

131,5 

ISO, 7 
i&tl 

132.1 
1350 

139.4 

136.7 
138,9 

~I0o?X 

135.5 

“■mif 

136.3 

100.2 

137.7 

136.8 

139.0 
1?7,3 

136.2 

137.9 

138.4 
—130? 4 

138.0 

139.0 

139.2 

151.7 
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Table A-VI 


FULLY TREATED MOD II BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200 * SIDELINE 
84% FAN SPEED 


- •' 


FULL-SIZE SOUND PRESSURE 

LEVELS 

SCALED FROM 

MODEL 

DAt* 

159 deg; ft 

70 PERCENT REL.,HUh; DAY) 

50 

*6 

7 

6* it 

70:8 


h* 7 

!*?9 

77 

«8 

70*2 

78.9 

86*2 

0 

79.9 

79.6 

gfl 7* 

Tit 0 

63 

65 

4 

60.7 

77.4 

79. 1 

78,6 

75.4 

>6 

»0 

78 . 1 

77.6 

79,4 

78.2 

*1 * 5 

79,5 

7y, 4 

77.0 

60 

62 

0 

67 .3 

71,0 

72,5 

73,4 

74,0 

76 

1 

76.8 

77.7 

80*3 

80,2 

81,8 

81,9 

82,8 

79.8 

Too 

63 

6 

68,8 

72.8 

74.8 

76,3 

77.5 

79 

.6 

81.4 

62.6 

84.6 

84.3 

85.5 

85.9 

05.9 

6(j.7 

|25 

70 

6 

78.7 

61.3 

83,9 

84)5 

86.3 

66 

*1 

9 0 ,3 

90,2 

93,0 

93.5 

9l,7 

90,4 

87,8 

82.7 

160 

200 

6^ 

m 

«;J 

§2*4 

80.2 

IS;* 

85,7 

83.1 

85 

82 

:* 

86.9 

85.3 

87.8 

86,4 

18:1 

89,5 

86.7 

§9,4 

66,0 

IS: » 

85,7 

81,6 

79.9 

76.3 

250 

71 

6 

80*1 

04.2 

9o,*i 

87,8 

84,2 

63 

.9 

82*9 

84.2 

69? 6 

86*0 

88 ,9 

84,3 

82,2 

75,9 

3l3 

71 

0 

8 0 .‘0 

86 ,? 

06,8 

89,4 

91,6 

84 

,9 

87.9 

87,0 

90,7 

88.2 

86,1 

84,1 

84 ,2 

76,1 

400 

66 

.1 

73.5 

78,1 

78,4 

81,7 

84.2 

81 

.8 

83.3 

84.4 

85,6 

84,7 

B4,4 

82.8 

79,9 

72.8 

5(30 

7 0 

1 

76.1 

77 ! 3 

83.0 

Bijl 

90.7 

86 

.7 

85.5 

87,5 

85.6 

84. 6 

84,4 

82.1 

78.5 

73.5 

*30 

61 

>9 

75 .3 

83.2 

04,2 

63,2 

80*4 

84 

*2 

■ 84.5 

86.2 

83*1 

83.8 

83,2 

81*9 

BO *5 

n*7 

#0o 

66 

B 

73.5 

65.3 

82,5 

65,4 

86.5 

84 

.5 

«i»J 

83*4 

83,2 

82,0 

81,2 

79,5 

77,4 

7o,3 

1000 

*6 

7 

75.1 

84,6 

86,6 

87,3 

86,3 

02 

.7 

79.7 

83.5 

84.6 

84*5 

82,4 

80.2 

80,8 

72.0 

1250 

1*00 

64 

3 

7 3, '2 

82.4 

06.5 

86 , 0 

04.2 

80 

.6 

77.0 

8l,4 

82.5 

8iJ 

80.3 

78.0 

7B.5 

69.6 

67 

1 

76.8 

82' t Z 

0413 

B9;e 

84 j 6 

80 

.7 

8 0 , 2 

80*1 

Si, 2 

81,4 

8i;3 

79,2 

77,1 

72,3 

2000 

67 

2 

70.9 

89.2 

85.4 

86.9 

86. 1 

84 

* 6 

83.7 

00*5 

85*9 

83.5 

81,7 

Si *3 

8 0 ,7 


2500 

*3 

4 

7*;4 

84 » 2 

65 1 4 

8$; 8 

84.6 

84 

• 3 

»2*2 

8q.2 

84 ? 2 

82.0 

81.4 

78.6 

79,4 

7i,6 

3150 

65 

0 

79.0 

83.6 

83.8 

81.9 

64,5 

82 

•0 

81,0 

81,4 

79.8 

80.2 

79.7 

76,6 

74,7 

67.7 

4000 

62 

6 

75.8 

82.8 

85,6 

85.8 

86-6 

85 

• 3 

82,7 

79.0 

6i.5 

80.4 

02.6 

77.8 

74.9 

66.0 

5000 

60 

4 ■ 

78 .:2 

84,5 

84,0 

as; 0 

87.4 

85 

• 1 

83,2 

00.3 

81.7 

80,8 

80,9 

7t . 3 

75,5 

65.2 

6300 

59 

7 

76.7 

83,3 

83,0 

64,9 

86,1 

83 

.3 

8 0 . 7 

76.4 

81*2 

80,7 

80,6 

76.7 

73,7 

63.0 

0000 

54 

6 

74.7 

81.7 

82.1 

82,6 

63.4 

82 

.1 

80*0 

77.3 

78.6 

77.9 

78.1 

74.4 

7l.o 

59.2 

10000 

51 

3 

?l.-8 

60/2 

00,6 

81 ; * 

82,5 

00 

.5 

78 ‘,6 

78,0 

78.4 

77,7 

78;i 

73.1 

68,3 

54.9 

OVERALL CAUCuLAtED 

61 

0 


96,0 

98, i 

98.9 

99,4 

»7 

.2 

97,4 

97.7 

99,0 

98,8 

..98 , 4 

96.6 

.95,1 

69.5 

PNDB 

’0 

6 

102. i 

109.7 

110.2 

110.9 

111. 3 

169 

.7 

108,3 

107.6 

169.4 

100.0 

108.5 

105.4 

104,3 

96.9 
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Table A-VII . 


FULLY TREATED MOD II BLADES 


SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
TAKEOFF 


ttQSEt SOUND PRESSURE 
3ft, 4i 


LS fS.9 DEG, P#' 7ft PcRcSNT REL, HUM, n*Y) - ANGLES FROM I 
u?p5* 


i6. Tc ^ 5 JT 57 ? a ) rotfsi ittrvu . ps > ( nf * TTi ;* frm 7 f 7 Tu 

7 8.2 *7.1 U, 2 hi t 78,0 78,2 7 0Q.6 8 

« ^375 77T 78 3 “BOtr B 

00 73.6 7 5,-6 76.9 79.1 79.4 78,9 8Q.Q Bo, 6 6 


TfiO 00*6 

_Ji5 4H 
160 


77.4 76,2 Hfi flolo 79 VS" “00.5 


_h* 75.9 
8§6 ® 2»0 
gif «5.j 
^00 T 5 '! 


* IN Bii- 


78. c 
87.: 


83.0 
79.4 8Q,3 

06^ 87, .4 


8ft 

79,4 


S’/? 


5, 
"630 
_jofi 

!S?§ 
1*66 
Jita 
2?00 
3150 
"4p66 
5000 
6 So 6 
8000 
ioBoo 
L2*oo 
16000 
2 oboo 

iSUNEO 

JLATED 


83 . g 65 . 6 
8977-927? 
89.7 9i.i 


86 


1U 

9873 
Bn ,4 

06 .5 
82.3 

82. 1 

82.2 

80.6 
78. S 
7e.3 

75.8 
75.0 

72.9 


82.-3 
8 « .2 
84 .'7 

37.0 

87.1 
89*3 
89,6 
8774 

89.1 
S7V? 
86 ,.2 

84 .4 

81.4 


66 : 4 
07O - 
94,6 
‘ S7 ft 

85.4 

WfO" 

89,3 

9l « 0 
93.0 

97.5 
94; 9 
92 ^4 “ 
92.9 

”9T3 

■SS:i 

86.2 


J07« 

06 9 4 

~&‘? A 


? 3 1 3 

89.6 

9 0 . 7 
8 «;? 
83/7 

87.8 

89.3 
94j5 

91.4 

92.2 

9 Of 0 

6 ? *7 

87.3 
86, i 
83,2 


80.6 
"Wi* 

89^2 

85,4“ 

Bs;e 

- 93 ^- 

95,4 

?S:S 

§•>;* 

S;S 

»o,e 

lf:I 

89 J 5 
87,2 

83.6 

82.6 


80^8 
87 , 6 
92*3 

17 : § 

93.1 
97,9 

95.8 

08.5 

83 1 3 

85.5 

94. 1 

89.0 

92 ? 7 
90, *5 

92.1 
®1*1 
89f 3 
87*0 

64.8 

82.2 


Iff m Ji 

B5 1 1 "ft • 0 oft 


82.9 

87.7 

88.7 
86 7 
85*2 
i?*9 
95*6 

9 1.8 
■ i 

63 7| 

83-7 

89.4 

07. 5 
9fi*4 
85 >Q 

88.8 

87.5 
87. 2 
04*5 
82.4 
00 * 3 


97.5 iBG^XOS,! 103i6 103 > 164,9 1 0 27 

97.0 1007? 104 ? 8 lo3,l'lfi3 f 9 1 q 4.5 i 0 2.l 


-Bg 

84 

89 

93 

87 
86 

93 

94 
9 
8 

84 

ss 

86 

88 
07 
87 

85 
84 
®2 
8i 

78 

182 

102 


MDB 189.0 11*7 IlSL - * 1J8.3 nO.B i£6,5 i A 4,0 n3 


81,2 

ti 

81*3 

-Si:} 

85.8 
"89.8 

9 A ,6 

09.9 

07.5 
9^71 

96.6 
Ti . 6 

• 1 

84.9 

05.3 
84.5 
84.1 

86.3 

83.9 
03* 0 

83.9 
61*3 

8 0 .3 

81.4 
80*8 


63.3 
82,9 
8J.6 
837 
84,1 

87.6 

88.3 
?3*6 

99.0 
9 2 *3 
9 D> 5 

94.0 

? O ?0 

69.6 

88.0 

*Vl 

8?, 9 

06.7 

85.5 
88 f 4 

66.6 

05,6 

85.8 
84*5 
82 * 4 

02.3 

81.4 


182.8 164,6 lo|,5 io9.9 106. 1 

i02.2 lo4.0 102.9 loS.o IflS.Z 
U2*l 114.1 11315 iiS.5 ii5,3 


62,6 

E2;4 

63.2 

;i;i 

88,9 

9 2t 8 

96.3 

n5t 

9o*3 
92.0 
89)8 
9jj 4 
68.6 
8^,2 

87.5 

87.3 
64.7 

87.6 

86.1 

04.6 

06.3 

84.6 
92 1 8 

82.3 
8ll5 

io?;5 


INLET In decrees 
f* 15ft . i60« 

^ V ( i 762 ) lE ; 79 t ( 

j ft -m ?S:| 


(A No RaoUNSI 
PHL 


*4,1 

65 ! 3 87.8 91 I 4 931 5 
84; 6 1675 6918 9o*2 

U\l -t|:i 85:1 Sj:S 

?1»* ?*•! l*r 7 95.2 


it 


95,3 
99 9 

4:8 

92", 7 

87j9 

88.5 

»;! 

?0;1 

86-8 

aeU 

06.7 

85.7 

84.5 

84.6 
83l4 


94.7 

98.8 
9£.7 
?2. 4 

92.3 

91.8 
9q,1 
9ft, 5 
88*2 
88.6 
89.5 

87.3 
89*1 

86.Q 

86.7 

86.0 

85.2 

83.9 
83 • 0 

81.9 


97.9 
92*3 

92.9 

?M 

95.1 

!?:j 

69.2 

88,6 

4 ;? 

92.2 

87.1 

86.2 
07,3 

05.5 

03.6 
82,1 
Bo,l 

107.4 

106.5 

11 * ti 


95.9 

96,8 

9°'? 

9 0 .7 

91.0 
9ft, 5 

87.3 

88.8 

68*2 

66.1 

86.2 

65.5 

69.6 
65,1 

83.5 

83.5 
M-i 

8:1 

76.3 
106 1 8 
105.9 

115.1 


) 

134.9 

134.3 
is*; i 

ill:! 

13«,9 

142.0 

145.1 

ii’,3 

138.9 

143.1 
. 144,4 

SW 

186.9 

137.5 

ill;! 

142.6 
13»,9 

140.4 

140.4 

138.9 
139,3 

' ‘ 140,0 

140.5 

154^4 
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Table A- VI II. 

FULLY TREATED MOD II BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200’ SIDELINE 
TAKEOFF 


: 90 
63 
,60 
100 
125 
160 
200 

m 

3j5 

4oo 
500 
~W 
800 
1000 
1250 
1600 
2000 
256 0 
Ms 9 

4000 
5000 
6300 
8000 
" 10000 
overall calculated 
pnds 


*0 

66.2 

67.0 

65.2 

71.1 

M 

H 

77.9 

77.7 

68.6 

68 .9 
67*6 
57.4 

73.2 

70.7 

68.2 

67.7 
65-7 

02.7 

62.7 

59.2 
56,9 
52.6 
64. B 


TULL TTlE 00 W PRESSURE 
5 7 1.0 7l»9 76*4 78*3 

7 1 * 6 75 f 3 

74*1 76.5 

71.0 74.8 

77.0 8 1,6 

79 .9 84,7 

78.5 81.2 

7ff.2 -ei.5 

85.1 89,0 

03.4 89.6 

76.9 81,8 

74.3 80,i 

78.0 84,6 

76.4 83.8 

78.5 85,4 

78.4 87,3 

81.0 91.7 

80 . 5 89.0 
78 Hi 86.4 

79.5 86,8 

78.0 85 j8 

76.6 84.5 

74*4 83,4 


7 q.7 80.7 


75 f 0 

74.4 
77.3 
84,6 

57.8 

82.8 

83*2 

lit 

86.2 

87*3 

83.0 

86.1 
84,1 
85*5 
9o, e 

87.5 
88i3 
86/B 

86.3 

84.3 

83.3 
«6,9 


77.7 

76.8 

78.8 
85,0 

87.2 

63.5 

83, 7 

91.2 

93.2 

87.6 
8719 

82.6 

87.6 

86.7 
6817 

92:2 

88; 4 
89^8 
88.4 
87)6 
85 7 
84.6 
82:4 


92 ,4 99,3 J9,6 m|3 


93,2 104.3 112,2 112,2113.8 


LEVELS TCAtED'TROM MODEL 8*T* 

78»8 

79 

9 

8(5*2 

«0’7 

82-3 

77.8 

70 

3 

78,9 

50*0 

03,1 

78.0 

79 

0 

00*2 

82,3 

86,5 

79V7 

52 

2 

83,9 

05*1 

87,2 

86,5 

87, 

0 

88,9 

89.2 

92.4 

lit 

86 

9 

1 

Si:i 

9n.9 

89,1 

97.6 

•l*l 

63*5 

84 

4 

55,4 

86.7 

89*2 

91,8 

’2, 

0 

9 2 ,3 

92*3 

92,7 

96,6 

94, 

6 

93.7 

95.7 

B8-7 

94.4 

90, 

9 

91,3 

90.7 

88.2 

87,0 

84, 

i 

05,7 

85,1 

86.6 

83,9 

02* 

0 

03,1 

83.9 

85,8 

84,0 

84. 

8 

82.0 

04,3 

86.4 

92.6 

08. 

4 

88.4 

83,5 

85.1 

9fl.4 

86 

2 

06.2 

83V0 

-84,0 

91.2 

89, 

3 

87.3 

89.3 

86.9 

88.9 

83, 

9 

86,3 

82.8 

85.0 

90.6 

87. 

8 

86,4 

82.0 

04,1 

09,7 

86* 

4 

85. r 

■83*0 

04*4 

08,4 

86* 

9 

84,2 

81, 0 

03,6 

86,5 

04. 

7 

02,9 

80,4 

81.9 

85.0 

83. 

3 

82.2 

82.3 

82.6 

80.2 

02. 

1 

0O* 8 

82.0 

82 ‘.S' 

ip3,3 

191* 

2 

101,3 

101,3 

ij}2,7 

115.0 

112, 

6 

112.0 

110. 8 

111. 6 


<39 deg; f; 

.81:1 8i : 8 


, 9 

85.4 
88.9 
92) 3 

!>;i 

89; 2 

89.4 

88.5 

87.3 
85; 8 
84 1 4 
84 8 

86.5 

84.3 

86.4 
82’. 9 
84’,3 
62.8 
Mis 

81.3 
02.0 
s i 

i 90,7 i0i,7 

ilo.5 lie. 9 


00 ; 4 

63.0 

87.1 

90.9 
94,4 

89.2 

08-3 

89.9 
B7,7 

68.2 

06.3 
84^9 

05.2 

84.9 
82;7 

89.2 
03;6 

82.2 

83.9 
82i7 
8lT0 

81.4 

01.2 


TO PERCENT REL ; /HUM i 
82*2 03,*2 *0:0 

01.7 82,7 80,5 

85.8 87,4 03*9 

89.6 89.8 84-5 

92.1 ®o;6 85.0 

11:1 1?:[ m 

87.4 85*4 79. i 

87.3 86,0 79,3 

86.7 87,4 78,5 

85.0 81,2 75.2 

05.3 79.0 76.3 

82.8 01,0 75,5 

03.1 80.3 73.1 

03.9 83,1 72,9 

01,7-80.7 7li0 

63.4 03.4 75.6 

80.1 78.6 70.7 

00 1 7 76 .9 68.6 

79.9 77.7 67.8 

79.5 76,2 66,5 

78.2 74.2 64.0 

77.4 72. i 61.0 

76.3 6974 56.0 

lllri iS:? lit 


MY) 



Table A- IX 


FULLY TREATED MOD III BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
APPROACH 


HOdEC. SCUN 6 L&V 6 LS <5* 0 P 8 , f, 70 PCRC^r MUK . DA T > - * NG «5 fflfDH INLET IN §e&*EES 

20 1 3fl-» 40, SO* 60 *r-; 

rREO. (0,3S)(0»52)U#7OKO*67Ht.05j 
50 
63 
80 
100 
125 
160 
200 
250 
315 
40Q 
900 
630 
*00 


Mf 


>0 
16 00 
2000 
2500 
3150 
4000 

5588 

8000 

iofloo 

12500 

16000 

20000 

BV2RAU MEASURED 
OVERALL CALCULATED 
PND0 


7 2» 4, 

62 .a 

68.4 

68.5 

69.0 

or.r 

60,4 

66 , a 

67*6 

67.4 

67^2 

65.3 

68,0 

69,3 

70.2 

?0.4 

71.4 , 

tz.}» 

71*0 

76*1 

77.7 

77*8 

79.5 

IfvS 

66,9 

65.8 

69*# 

66.7 

66*9 

66*2 

65,9 

69,R 

67*7 

73,5 

69.4 

79.2 

71,4 

82.0 

m 


69,3 

7J.S 

72.2 

74*5 


14, i 

71.7 

73 .8 

73.9 

75,5 

TXsX 

yflf 

70,2 

72, S3 

73,8 

75,3 

.74, 0 

7474 

69,7 

71,1 

7i.i 

71.0 

70.5 

70.2 

71.5 

73«a 

75.7 

73*1 

72.2 

Z&j. 

68 ,? 

7j] »5 

n*2 

69.7 

?o.fe 

Tgvf 

67,8 

69,6 

70.0 

70.6 

7i»6 

70.8 

67,8 

7 o. e 

71.5 

71.3 

69,4 

■ 6 ® ',.8 

66.9 

69 ,$ 

72.8 

49.3 

-6875 

P'.4 

69,9 

72,9 

75.2 

72.6 

fl.9 

WV3 

79,3 

B« ,3 

86,2 

89.7 

02 ;& 

&&*& 

65. « 

71*9 

74.2 

70.6 

67.1 

<aw?e 

67.8 

73*1 

74.7 

73*2 

7l»3 

W.o 

»':* 

80.7 
74, ti 

83* 9 
74.8 

?8:S 

76*0 

72.1 

67,6 

77,§ 

79.2 

77,9 

74,2 

7®, 3 

65>0 

75*9 

77*7 

75*6 

, wx 

£fi»4 

63,5 

74. SJ 

75. 9 

73.5 

*2*4 

m 

60.7 

59,6 

72.8 

74.4 

72.0 

70,6 

70,4 

72.1 

7@.0 

68,4 

0 $fS 


s- 

90.0 


104 *5 3.09.3 &04, 


80 . 

90* 

too. 

110 - 

120 - 

13b* 

140- 

190* 

160 * 

PPL 

1 *^ 0 ) (L, 57)(i $ 75) ( t ;92)<2, o9)(2, 271(2*44) (2 f 6a)r2.79M 

H ) 

69*4 

70*4 

71.8 

7i »7 

71.4 

72.0 

73.6 

76.0 

78 . 8 

121.4 

67.8 

71,0 

73,5 

69.6 

70.1 

70.6 

72.3 

74.6 

76.4 

120.3 

70.6 

71.0 

71.2 

71.9 

72.2 

73.6 

72.7 

74.5 

75.0 

121,6 

77*4 

77*8 

77*1 

77.0 

78.5 

80*3 

75* B 

78.0 

73*7 

127.8 

66*2 

66*7 

66*5 

67*4 

68.4 

68.9 

69.J 

7a.9 

7l»B 

ll7.» 

69.5 

66,0 

69.0 

7o*9 

70.0 

7215 

71,7 

73.4 

74.6 

120.4 

78.9 

75.9 

77,6 

79.7 

77.6 

8017 

77.3 

77.9 

77.5 

126,9 

77*2 

7?,7 

79,6 

79.3 

79.4 

79.8 

79,3 

80.3 

78.0 

127.7 

77*2 

78.5 

79,7 

80.3 

80.3 

80^7 

79.9 

79,9 

76,5 

128,9 

74,8 

73,2 

74.2 

75.2 

75*3 

74.7 

74,4 

75.6 

73,3 

124*4 

71.0 

7Q,3 

72.6 

72.3 

72.6 

73.6 

73.5 

73.5 

72*2 

121.9 

73,2 

7?.4 

74*o 

74-0 

75.2 

73.8 

75.0 

74.8 

74,6 

124.1 

7o*8 

U*1 

71.5 

72.0 

73,3 

73.7 

73,6 

73.6 

72*3 

122.0 

7l.4 

71,6 

72,1 

72.5 

73,7 

74^2 

73.3 

72.3 

70.6 

122.2 

68,8 

69, Z 

70,4 

7 0 .9 

72.5 

73.3 

73,2 

71,7 

70.2 

121,3 

67*0 

66.7 

60 , 0 

68.9 

70.6 

71.6 

7i,8 

7l * 0 

70,4 

120.1 

68*1 

67. B 

67.1 

68.9 

69,3 

71.3 

7l,ft 

73,4 

72.2 

121*5 

77.5 

77, S 

79,6 

74.7 

77.8 

77.9 

81.1 

84,7 

«3.4 

132.3 

65.6 

66,6 

66*6 

67.9 

68,7 

68.2 

68,9 

70,5 

68.9 

119.6 

08*1 

46*7 

67*3 

67*9 

0 9 *l 

73*3 

73*2 

74*1 

70.6 

122-1 

7ft ,5 
68,5 

49.4 

67.4 

71.9 

67,1 

?i.» 

69.1 

?!:? 

?1:8 

78.2 

77.2 

76. i 
73,6 

73*4 

70.1 

127.* 

124.1 

68,9 

67.9 

69,9 

7i,0 

72.7 

75.7 

76.7 

74,5 

70,4 

126. 7 

6&r3 

66*2 

66*8 

ft’.© 

*!•« 

73 . 0 

73*8 

7 3*1 

68.8 

- 125-4 

66*4 

64,4 

65*2 

67-0 

6’.2 

7o.9 

71.9 

7i.i 

67.0 

124.7 

65,0 

63, 7 

65,9 

66.0 

67.6 


7o.6 

6 $.i 

66,1 

125.3 

64,0 

62.5 

66 , 0 

65.4 

66.2 

70*0 

67.5 

64.8 

126.3 

*8.9 

66*9 

ft?. 7 
86,7 

89*5 

07,6 

89*9 

88.0 

90.5 

88.5 

Iki 

91*7 

89.6 

8.1 

»:! 

139,7 

98,7 

9B.5 

90.2 

98.3 

100.0 

100.9 

102*9 

tw.i 

102.5 
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Table A-X, * 


FULLY TREATED MOD III BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
APPROACH 


$0 

FULL SUP SOUNn PRESSURE 
65,9 . 69.S >4.4 75 , Q 77.6 

w 

scaled from 

76.9 77*3 

MODEL 

76,5 

§A T * 

70.0 

<nr 

hU ^.rir.^i.r 

63 

50,6 

59.1 

62.2 

63.9 

*5i 1 

65,2 

65,6 

60,3 

65.9 

66.4 

66.6 

66. 1 

64,9 

60,2 

61.5 

60 

55.3 

60 ,.fi 

69.1 

08.5 

*9,0 

67.0 

60 , 8 

*7,5 

*8.4 

*9.4 

*8.2 

*9.* 

67,2 

*6 , 6 

64*0 

100 

5S,g 

66.5 

74.6 

79,0 

80.3 

76.5 

78,2 

7,5,4 

77.0 

78.6 

75.7 

77.8 

>2.8 

71.0 

66.8 

125 

56,4 

64.5 

67.5 

71,5 

72.7 

75,0 

76,4 

77,1 

78,9 

78.2 

77,5 

76.7 

74.7 

73.3 

67.1 

166 

loo 

60,6 

66, »3 

09,1 

72.4 

75^7 

76.5 

76.4 

77,6 

78.9 

79.1 

78,4 

77.6 

IU 

72.7 

65.4 

56,9 

*5,50 

60,9 

72.1 

72,0 

73.4 

74,0 

72,5 

73,4 

74,0 

73.3 

7iJ 

68,2 

61,9 

250 

5.6 . 2 

63,7 

66 * 2 

67.8 

*8.4 

6».9 

7o»2 

*9 , & 

71,7 

7l*l 

70.6 

70.4 

*8,0 

66.1 

60,7 

3l5 

59,6 

66, i 

70.7 

69.8 

70. 1 


72*3 

7 

73,1 

72,6 

73.1 

70.5 

70.0 

67.2 

62.9 

400 

50.4 

62.fi 

66.1 

66.4 

*a; $ 

08,9 

69,9 

7 ^.4 

70.6 

70.6 

71,2 

70.3 

68, 5 

65.9 

60.4 

500 

55,6 

*1,3 

64, B 

67,2 

69.4 

*9i"4 

70,5 

7p , 8 

71,2 

7i ,1 

71,5 

70.6 

68. 1 

04 .4 

58,4 

630 

55,3 

62-5 

66.3 

67.9 

67,2 


67,3 

*8,4 

69,4 

*9,4 

70.3 

*9.9 

*7.9 

*3,7 

57.6 

BOO 

54,1 

61.7 

67.4 

65.8 

*6 . 2 

m 

65.9 

65,6 

67.0 

67.5 

*8.2 

68.0 

66,4 

62.9 

57.7 

1D00 

50,9 

64.5 

69.7 

69.0 

t>9.x 

67.1 

76.4 

66,? 

66.5 

67.3 

66.9 

*7.6 

66.3 

65.1 

59,2 

1250 

66,2 

77,9 

80.6 

62.0 

So . 2 

>9,1 

76,6 

74,0 

73.1 

75.4 

74.3 

75.5 

76.2 

7fl»l 

1*00 

51 ,7 

*2.4 

63.5 

66.9 

*4.7 

65.3 

64*5 

*5,6 

65.6 

66.3 

66.2 

64.4 

63.2 

*1.8 

55.2 

2000 

53, B 

64.3 

08.9 

69.4 

*9,0 

63.4 

67.0 

*5.9 

*6.3 

66.3 

66.7 

69.6 

67.5 

69.3 

56.6 

2500 

50,0 

71.7 

77.0 

76.7 

73 ; 5 

7?v6 

69,4 

66 , 5 

73.8 

70,2 

*8.7 

71.2 

72. 3 

67,0 

58,9 

3150 

52,6 

65,1 

70.8 

71.5 

*9.7 


67*5 

66.6 

66 «i 

*7.6 

*9.5 

69.9 

71.2 

*4.3 

55.2 

4000 

52,0 

68,2 

73,1 

74.1 

73,8 

71,9 

68,0 

67,2 

69 tl 

69,5 

70.4 

71.9 

70*6 

64.9 

54.6 

5000 

50. ? 

60 ,0 

72. 0 

72.2 

71.9 

69,5 

67,9 

*6 , 1 

66.5 

68. 2 

69.5 

69.6 

66,1 

63.8 

53.2 

6300 

46 » 6 

64,3 

7U.2 

70,3 

70.9 

67. i 

66 » 5 

64.7 

*5,3 

*6.9 

*7.7 

67.7 

66.2 

61.5 

50.4 

#000 

4S2.6 

62.8 

*0.9 

*9,3 

69,7 

67it: 

65, 8 

64,8 

66, B 

66.2 

66.7 

*7.3 

65.1 

59.1 

48.0 

10000 

39,3 

59,7 

66.6 

07.7 

68.1 

66 >6 

65*8 

*4 i * 

*7.8 

*6.5 

*5.9 

*6.5 

64.5 

56.8 

44.5 

OVERALL CALCULATED 

71.6 

81.5 

85,7 

87,1 

87.1 

86,5 

85,9 

85, & 

86.4 

06.5 

86.2 

66.2 

84,1 

»2.2 

76.1 

PNC? 

60,6 

93.1 

98. 2 

98.6 

97,6 

96,5 

94.9 

94* -S 

95,4 

95.5 

95,9 

96.6 

95,5 

91.9 

84.7 
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Table A-XI. 

FULLY TREATED MOD III BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
72% FAN SPEED 
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Table A-XII. 

FULLY TREATED MOD III BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
72% FAN SPEED 



FULL SIZt SOUND PRESSURE 

LEVELS 

SCALEQ FROM 

MODEL 

DATA 

(59 DEG, F • 

70 PERCENT REL, HUM 

5q 

62.3 

68,0 

69.3 

71.4 

72-9 

73j 1 

74,4 

74,9 

75.0 

74.9 

75.5 

75.2 

74.8 

74.3 

71*4 

&3 

65.8 

65,4 

>0.2 

>3; 1 

76,4 

73.3 

74.5 

74,6 

75,6 

73.9 

77 io 

74,0 

74.5 

73,3 

>1,2 

80 

58.1 

62,0 

65,7 

66.6 

68,4 

68.4 

70,8 

72,1 

73,2 

7415 

75 iO 

76,4 

>6.2 

76.3 

73.9 

ICO 

59.2 

*4,1 

68.0 

7oil 

72.0 

72;* 

75,3 

77,0 

77,9 

79 ;o 

80il 

00, 6 

*0 i 6 

8010 

76,1 

1?5 

64,3 

*9,6 

73;« 

76,4 

77.9 

77,5 

80.2 

8l,6 

82,5 

82,9 

83.7 

83i 2 

82.8 

81 i 2 

76,2 

1*0 

66,2 

?1.3 

75; 4 

76.9 

8(1.3 

soU 

H'* 

82.6 

82.9 

84", 1 

84 i 2 

84,0 

02*1 

7918 

74,2 

200 

ft4 , 5 

71.1 

74,2 

>5,3 

76,7 

77,2 

78,8 

7?,1 

80,0 

«0,7 

80 i 7 

*0.2 

78,0 

7515 

70,2 

250 

63 i $ 

£8,9 

7ol9 

>2; 0 

’2.8 

73i4 

74,6 

7?i7 

77,3 

73; 0 

78 ; 3 

78,5 

77,1 

74.5 

69,6 

415 

62,4 

>0,1 

>3.6 

75.0 

76.8 

78*4 

79,3 

79,9 

80,7 

80,4 

80. 6 

79,1 

77.8 

7515 

69,3 

4PQ 

61,0 

67,6 

> 1,2 

72)2 

74,9 

79i 6 

76.7 

77,5 

78,5 

7814 

78i 8 

78,4 

76,4 

7316 

67,3 

900 

63,2 

69,1 

> 1 . 6 

73.6 

75,8 

76.6 

77,8 

78,7 

79,1 

79,1 

79 6 

78,6 

76.5 

72.9 

66,5 

«3Q 

59,9 

68 f 5 

72.6 

7? <5 

74.5 

74; 9 

75,0 

76.2 

77*1 

77l 2 

78*2 

77*9 

75*4 

71,9 

64,9 

8p0 

5? . 5 

65,0 

70,7 

>lJ7 

72,3 

73,4 

73.3 

74 io 

75,1 

75l3 

76.3 

75,8 

73.8 

70 iO 

6 4.4 

1000 

5?, 9 

66,4 

>4.2 

73.3 

74,3 

74.5 

> 3.4 

72 ; 4 

73,4 

75,0 

74,3 

>5,3 

72.4 

6916 

63,9 

1250 

60,8 

73,2 

?0.2 

; 5 

75,9 

75.4 

75,9 

75,5 

75,0 

76,4 

75 i 8 

>6,1 

73,5 

70,6 

64,5 

1800 

66,9 

«6.2 

’4.3 

98,2 

85,3 

84)6 

88,0 

85,6 

84,9 

88,3 

82,4 

83,7 

79,3 

7710 

72,7 

2000 

61,6 

69,9 

>5.9 

78,7 

77,6 

76,4 

74,8 

73; 3 

74,1 

74 ',4 

74i 2 

76,5 

73.1 

>3.0 

63,6 

2*00 

58,0 

>1,’ 

78.8 

77,6 

76.3 

7512 

>2.9 

72,9 

74,3 

7416 

73,8 

75,5 

7217 

69,9 

62,1 

3150 

62,6 

75,6 

«2.9 

84*. 7 

82,1 

81.2 

82.0 

79,8 

74.9 

7919 

79,3 

79i 9 

77 i 4 

>5.0 

66,1 

4000 

56,3 

73,6 

78.6 

79; p 

79,1 

76.9 

74.8 

74,2 

74.7 

7914 

76 i 4 

76,7 

>3.2 

69,7 

60,7 

5000 

56.4 

73,9 

79,9 

®0*. 1 

79.3 

77 1 3 

76,9 

>4,9 

74,8 

7615 

78 i 3 

77,7 

74.0 

70.8 

61,4 

63D0 

53,2 

72,1 

78,2 

78 1 4 

79,4 

76;a 

76,0 

>411 

74,3 

7913 

76 i 2 

75,9 

>2*1 

6912 

58,6 

8000 

46,9 

70,2 

7617 

77.4 

78.5 

75.8 

75,3 

73 i 4 

74.4 

74.9 

75.3 

>5.0 

70*5 

66 ii 

55,7 

10000 

44,9 

66,6 

>4il 

75.7 

77,0 

74 r , 8 

75.1 

72,3 

74,7 

75,3 

74 1 9 

74,7 

70.4 

6315 

51,7 

OVERALL CALCULATED 

76,1 

68,3 

?5,6 

99 *. 0 

91.8 

»i!t 

92.5 

91,9 

92,1 

93,5 

92,8 

92 i 7 

90.8 

8818 

83,8 

P*DB 

86,6 

101,2 

108.2 

Ho'.9 

109.0 

104,0 

105,0 

1D3 i 7 

103 , 5 

105.6 

104.0 

10413 

101.7 

99 12 

92,1 
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Table A-XIII 


FULLY TREATED MOD III BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100 1 ARC 
84% FAN SPEED 


mocEC 

SCUN5 

pressure levels 

(59 BEG 

, r, 70 percent pel, hup 

. DAV) 

- A«OLES FRDH inlet in 

DECREES 

UNO RADIANS) 

20- 

3q i 

40. 

So. 

6o, 

70. 

BO. 

®0* 

100* 

110- 

120* 

1 3 8 • 

140* 

150. 

160* 

PHL 

Pftfia. 

1 0, 35 H 0, 55 M0 ,7Q> (0 * 07)( 1 » 0®) < 1 » 22) ( 1 * 4$) < 1 * 5? ) (1 , 75H l ,92) < 2* 0®H2 • ?7) ( 2 . 44 ) (2. 62) ( 2. 79) ( 

X ) 

50 

77,7 

75.9 

74.4 

n,2 

76.4 

75.6 

78.4 

79,3 

80.6 

81.8 

82.4 

83.6 

86.5 

9q . 9 

94.9 

133.8 

63 

73.5 

73 .4 

75.4 

79*7 

76. B 

75.5 

78.1 

79,3 

81.5 

81.3 

01.9 

63-4 

06.5 

®0.7 

94,5 

133.6 

80 

73.3 

74,4 

75.4 

76.8 

76 .6 

MW4 

78,8 

79,4 

80,4 

81.6 

62.9 

84.2 

86.6 

89.7 

91.9 

132,6 

100 

75,4 

75,3 

76.3 

77.8 

78.2 

77.6 

78,8 

79.4 

80.1 

Sl*2 

81. B 

03.6 

85.4 

87.7 

08.0 

131.5 

125 

81.0 

75 .7 

79.9 

82.6 

82.9 

80 . 4 

76*7 

02,7 

77,8 

82*6 

H:l 

86.1 

65.1 

86.5 

06.5 

132,6 

160 

74,5 

73,7 

74.9 

76.1 

76.5 

75.4 

76,6 

78,? 

78.9 

81.3 

05.0 

87.8 

90.7 

91.5 

133,2 

200 

74,0 

75.4 

77.3 

78.2 

78.3 

75,-4 

61*2 

»2.4 

83.6 

85*7 

87.3 

89.5 

92.0 

9<.o 

®3« i 

136,7 

250 

79,2 

80.7 

&2.7 

83,9 

B4.6 

j}3T$ 

05,5 

36,6 

07,1 

90*4 

90.6 

92.0 

93,7 

®4,7 

93.6 

139,1 

3i3 

82 < 2. 

63.fi 

84.5 

04.5 

86.5 

tw 

85,5 

36,4 

87.5 

89.4 

90.1 

®1 . 5 

92,6 

93,0 

91.6 

130,6 

400 

80.2 

83.1 

B4.4 

82.2 

82;? 

is;* 

82*® 

si.® 

04,7 

05.7 

86.5 

07.6 

88- 8 

68.9 

07.9 

135.4 

500 

77,4 

78.9 

80.1 

81.8 

so.fi 

60.0 

62*0 

3?.l 

02.9 

84.6 

66.0 

86. 0 

66 , 0 

68. 5 

87.7 

134.6 

6J0 

79,7 

82 *4 

87.5 

64*5 

84.9 

B7 >7 

86* a 

87. 5 

89.7 

88>3 

8®.2 

80. 5 

89,6 

89,2 

87*6 

130*1 

a«o 

73.3 

81-7 

82.5 

83.0 

94.1 

82.6 

83*® 

8$.C 

85.3 

06*5 

67.6 

BB.7 

00.6 

07.7 

85. B 

135*0 

}i?§ 

79,6 

76,9 

82.4 

80,9 

03.0 

81.6 

8:1 

IB 

li^ 

63 .B 
62,4 

84,4 

62,7 

05,3 

84.7 

66.4 

64.6 

87.6 

86,4 

96.1 

B7.4 

B7.B 

B6.9 

t«.4 

B5.S 

64.6 

83*4 

113:? 

i*00 

77.4 

73 *4 

82.6 

84.7 

62? 0 

63.8 

01.5 

85.0 

8J.4 

«3*2 

85. 0 

85.9 

85-1 

04*2 

8g,4 

133-7 

2000 

79, J 

79 .8 

09.3 

32-1 

6q. 6 

81*7 

76.6 

78,9 

80*1 

62*3 

6?. 6 

84*8 

03*5 

92*9 

83*1 

132.3 

fill 

75,7 

»:i 

82.7 

82 >0 

Bl.4 

79.4 

79,8 

8n.O 

00*5 

8l«8 

83.1 

84.7 

83.8 

03. 2 

Bi-e 

132.4 

82.7 

93.9 

91.5 

56.(1 

89.6 

06,6 

83,6 

63.9 

B4.9 

86 . 4 

B5.4 

87.7 

90.4 

86.6 

13®. 1 

4000 

81,9 

85 .a 

®2‘2 

9o-5 

6®iZ 

8®*1 

66*2 

«J*1 

82.9 

64*® 

84,® 

86.7 

66*6 

89.5 

85-0 

l3»-5 

5000 

76.0 

83,9 

88.6 

86.8 

66.9 

86.6 

83*2 

02*6 

8 2*0 

82-0 

81*7 

03.9 

82*9 

82.7 

00*2 

135.5 

6300 

79,p 

88,2 

»:J 

®fl.l 

67 ;> 

67i;4 

86.1 

84,8 

82*2 

63*3 

65.5 

86.7 

85. 1 

96.1 

83*0 

138.3 

6000 

77,3 

89.4 

88.6 

68.9 

86,7 

85,9 

84,4 

02.9 

82.7 

83.6 

86,0 

64,4 

84,4 

81.0 

136.2 

10600 

75.9 

' 86 .S 

88. 6 

87. i 

86 .a 

83^9 

84*1 

8 1*9 

«0*7 

«2*0 

63.5 

85.3 

63*0 

03*6 

00*7 

137*4 

iaSoo 

73,2 

84,3 

86.5 

85.1 

89.1 

62. 1 

62*6 

79,9 

79.5 

00-1 

81.7 

82.4 

Bi.l 

01.9 

78.9 

136.7 

16000 

7<),6 

83,7 

84.8 

82.9 

82.7 

7£.,® 

79,8 

77.7 

7B.5 

76*9 

BO. 5 

01.3 

79,3 

79.4 

77*0 

136.8 

26000 

69,R 

79,7 

84.1 

80.6 

00. i 

77,4 

78,1 

75,4 

77.7 

78.2 

7B.9 

BO. 2 

78,6 

77.0 

75.0 

137.4 

OVERALL MEASURED 

94.7 

99.® 

102.5 

101.4 

100.5 

loO.Sr 

99. B 

99.3 

99.9 

loi-i 

103.Q 

103.3 

i&4.1 

105.0 

104,4 


OVERALL CALCULATED ®g,6 
RND8 105,6 

i3:l «!:! 

99,4 98.9 

113. a ill ,8 

08,2 

m,6 

97.8 

110.3 

97.? 

106,® 

97,8 

109.1 

99.0 

lll.O 

99,9 

111.4 

l»:l Hf:§ 18:1 HI:? 

150.6 



Table A-XIV 


FULLY TREATED MOD III BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
847. FAN SPEED 



FULL S tZ E SOUNh PRtSSUOf SCALED 

model 

DA r A 

<59 DEG, F, 

70 percent p e l. huh. 

50 

65 « ? 

69 .7 

7l* 9 

75* 0 

76*5 

7*^ 

?6*2 

7B*9 

79.6 

00*2 

80*1 

80.8 

01*1 

8 1*1 

77* * 

63 

7 q,7 

69,® 

75.5 

79.8 

BO. 7 

79.3 

76*1 

«?*2 

77.? 

01,6 

79,5 

83^2 

«0.7 

79,8 

76,2 

60 

63.9 

66,® 

7«'.S 

73.2 

74.7 

74.4 

76.0 

77,7 

76.2 

80.2 

81*1 

82 ‘.9 

83.3 

63,9 

$1*0 

ioo 

63.3 

68.5 

72.7 

75-2 

76,5 


80.5 

81*9 

02.9 

04 * 6 

85.4 

86. 6 

87,4 

87,i 

82.4 

12* 

6® « 3 

73.® 

79,0 

80*9 

82*7 

8*ve 

84*8 

86 rO 

86.4 

69.3 

88.7 

89.0 

89.0 

87.7 

82-7 

160 

71,1 

76,6 

79. ft 

81.4 

84.1 

83.7 

64.7 

35.8 

66,7 

88<2 

68.1 

88.4 

87.9 

89,6 

80*5 

200 


75, £ 

79.6 

?9.1 

00.* 

62.3 

82*1 

83.3 

83,9 

64.4 

84,5 

84.5 

83.9 

81.6 

76,6 

2$fl 


71*5 

75.2 

76*6 

78.6 

78*7 

8l»2 

«1*< 

82*0 

03.3 

84.0 

64.6 

83*9 

& l*i 

76*2 

31? 

63,0 

75,^} 

62.5 

8l*2 

82.6 

86*4 

87.9 

86*6 

68.9 

87.0 

87.1 

B5.3 

64.6 

61.7 

75.9 

400 

66,4 

74,35 

77.5 

79,6 

81.9 

81.3 

63.0 

84.2 

84.4 

65*3 

85.5 

85:4 

63.7 

80.fi 

73. 8 

$00 

67,3 

74,5 

77.8 

79,8 

80,9 


62.8 

8S.6 

64.3 

85.6 

85,4 

84.6 

82.6 

78.5 

72.4 

630 

66.4 

72-4 

76.3 

81*1 

6i.0 

•Bfrvft 



83*7 

83*2 

«4.2 

fl 3 .9 

81.6 

77.5 

7 0 *9 

QOfl 

6^ i 7 

70,5 

77,2 

81.1 

79,7 

82.3 

80*5 

80,0 

8 i » 4 

61*7 

82.7 

82.0 

79.7 

76,0 

69.7 

1000 

65,0 

70.^ 

77.6 

78,5 

78.4 

80 . t 

77.5 

77,9 

79.fi 

8o.§ 

ec.s 

51*2 

n.c 

74,6 

70,1 

1250 

62,6 

*8.3 

75.6 

76,4 

76,3 

78. 1 

75.4 

75.8 

76.9 

78.7 

78,1 

79,0 

75.6 

72.3 

67.7 

1600 

61.9 

71,2 

76 .6 

78 . 1 

76.8 

77*7 

76.5 

7B.9 

79,3 

00.1 

80,6 

60.9 

79, C 

74.4 

*7.9 

2000 

6S,4 

73,7 

87,9 

87.5 

85.4 

67.9 

85,3 

8?, 7 

62,6 

85,2 

63.8 

81.5 

81.8 

81.4 

72,3 

2500 

67,3 

76 ,6 

6 6,2 

84,5 

86.5 


85.0 

82 . 0 

81,7 

83.2 

82,2 

82.7 

80.5 

80.3 

71.3 

3150 

60.7 

74 ,J? 

82.2 

82.6 

63.7 

mi 7 

8 1 » 8 

81.3 

00*7 

80.1 

78.9 

79.7 

76.5 

73 , 0 

64.9 

4000 

62,7 

73 

83.4 

65.6 

B4.5 

85. 4 

66*6 

83.5 

8<J,7 

6i *3 

82,6 

82*2 

78.4 

75.9 

66*7 

5000 

6 0,9 

73. a 

83.4 

$4.4 

66.2 

65.8 

84.8 

83,4 

81 .7 

81.0 

81.0 

8J.8 

77.9 

74.3 

65.4 

6300 

53, J 

7-5,4 

si. e 

82.7 

63.? 

■.WbeSr 

83.0 

80,7 

79,6 

80 . 3 

BC.B 

80.9 

76,1 

73.0 

62,9 

3000 

53,2 

72, a 

79.0 

80.3 

82.2 

80*'4 

81.5 

79,3. 

78,4 

78.3 

78.8 

77.6 

73,6 

69,9 

56.8 

10000 

47,7 

69,4 

76.7 

78,1 

79,9 

78.4 

79.0 

77.1 

77.7 

77.4 

77.7 

76.4 

71.2 

66.1 

54.1 

OVERALL CALCULATED 

79,9 

b8,$ 

94.5 

95.5 

94,0 

96*6 

9&*6 

96*2 

96.6 

97*5 

97.5 

97,4 

96*6 

94.9 

89.9 

RNDB 

90,3 

101 , 2 

107.9 

108.8 

109,2 

id?,, 7 

109,7 

138,1 

107,1 

108,1 

106.2 

108.1 

105,8 

109.0 

96.5 


QA?> 


H 

O 



Table A -XV 


FULLY TREATED MOD III BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100’ ARC 
TAKEOFF 


mu, 

50 

*3 

ae 

UQ 

125 

160 

200 

250 

315 

400 

SCO 

430 

000 

1000 

1ZSQ 

l6p0 

2000 

S5 o 6 

3150 

4000 

5000 

6300 

6000 

10000 

12S0O 

16000 

0 VSR ALL MsJuilS 

OYISAU CA L tuL*TEC 
PN00 


MODEL SOUND PRESSURE LEVELS <96 OSS, r. 76 PERCENT *EL , HUM; &AV> - ANGLE* f SQM ' IfllET JN DEGREES 

80* 4a< Id* So. 60* 79 * 00, ?0» 100* 110* 120' 1*5* 140, l’O* 160* 


76.2 

74.7 

79. A 

77.2 

77.7 

8 Q .0 

7#, A 

81.9 

83.4 

81.7 

76.2 

80 . ? 
80,0 

60.8 
80.0 
76.0 

76.9 

76.7 

79.3 

07.7 

76.7 

70.5 

79.7 
76*0 

73.9 
7i,A 
71c * 

H** 


77.3 

74.7 

79.7 

79 .4 

77.2 

70.9 
77 .a 

82 .7 

89.7 
84, S 

80 .7 

83.9 

83 .8 

84.3 

8-2, a 

70 .4 
77 ,7 
79.7 
-03.9 


79.8 

76.5 

70.7 

70.1 
79 ;s 

83 . 3 

79.7 

09.0 

86.7 

04.5 

81.2 

89.0 
84*0 
ez„9 

02.7 
8J.8 

03.6 

83.1 

92.3 


85.4 
89 .* 
89 4 
83. « 
62*2 
79,7 
99.9 
97 .*8 


77.4 

77.0 

70.0 
8fl,5 
78,8 

77.7 

80.1 

85.7 

86.5 

83.3 

50. 4 
84 * 1 

82.5 
85.2 

83.5 
01 .4 

80 .6 
83.0 
88.6 


78:9 

7813 

78.9 
60 .* 
80. Z 
B3,l 
SO' 7 
8517 

sa;s 

84> 

si ; 9 
80. 6 
8«t2 
Bfr'.S 
84 ;i 

82 .9 
82 ll 

0417 

9e;o 


90.3 102.8 

84.8 ea.4 


99*1 102*0 

89,9 -9b ie 


09.3 

95.4 

08.5 
87.2 

85.5 
83.0 

10^*3 

104,6 


09.6 
92.4 
87*1 
86 .3 
84.0 

81.7 


89.6 

94.4 

88 . 7 
88:7 

85.4 

82.8 


77.3 

77.0 
78.2 

30.5 

78.2 

78.2 
00.6 
84.9 
87.fr 

83.6 

81.0 

06.3 

85.3 

67.1 

63.2 
J 2.6 
'82.5 

61.7 
90.1 

99.6 
90*0 

88.3 

n*e 
' 85 io 
84*2 

02.3 

80.6 


M:i lift Hiii til 


108.4 111.0 U9.9 117,4 1|9;7 U7.0 


80, 

4 

a i- 

C 

82 

2 

B3- 

3 

79, 

1 

80 , 

ft 

«2* 

2 

eg. 

7 

tro. 

3 

01*0 

«2, 

0 

S3* 

5 

01* 

3 

»1* 

4 

82 

2 

82* 

8 

79. 

t 

«1. 

2 

82 

8 

83* 

6 

60 . 

4 

65, 

4 

86 


08. 

1 

03, 

1 

«♦, 

2 

05 

f 

87 

6 

Bfr. 

9 

87, 

fr 

89 

2 

90* 

4 

89. 

7 

as. 

3 

91 

6 

9l 

5 

84, 

4 

80, 

0 

86 

0 

86 

8 

82 

3 

83, 

1 

85 

a 

86 

5 

88 

0 

80, 

Z 

89 

*7 

69 

8 

86 

3 

9 6* 

7 

88 

0 

08 

3 

87* 

2 

87, 

3 

88 

2 

08 

4 

04 

3 

«S, 

3 

86 

4 

86 

9 

02 

2 

83* 

3 

84 

*5 

89 

3 

8i 

1 

8p, 

7 

82 

6 

04 

6 

62* 

9 

82, 

2 

82 

6 

83 

1 

07 

5 

Bfr, 

3 

84 

4 

85 

9 

97 

6 

9?, 

0 

89 

0 

89 

2 

07 

7 

89, 

2 

85 

O 

03 

7 

88 

1 

84, 

6 

82 

6 

83 

6 

69, 

t 

07, 

e 

86 

2 

06 

0 

85 

1 

02* 

9 

01 

,5 

02 

.8 

04 

6 

«Z* 

4 

01 

2 

82 

1 

82 

Z 

Oo, 

0 

80 

2 

01 

3 

00 

7 

76, 

7 

01 

4 

80 

9 

til 

4 

9 

HV, 

0 

9 

m 

§18? 

8 

B 

ilfr 

6 

114*0 

112 

.0 

112 

9 


04.3 69. Z 

83.7 05.2 

04.0 06,0 

63.6 85.1 

04.0 05.0 

87.3 89,8 

89.7 92;i 

92.0 94,0 

92.2 93.7 

08.2 89.3 

08.3 90.3 

9(j , 9 9 q.7 

90.fr 91.1 

90.1 9n .9 

09.1 B9.8 
07. s se^i 

05.4 67.4 

85.6 67. 4 

86.6 65.6 

89.6 92.1 

84.4 Sfr,3 

65.8 86:6 

06.3 89.1 

04.6 B5.3 

03.9 84.J 

02.5 82;fr 

01.8 02.3 

185:1 utii IK: 


(AND RADIANS) 
P*l 

)( ) 


88,7 

93.3 

97.4 

136.8 

08,3 

’2,8 

9fr,7 

135.9 

BS.6 

92.6 

95.2 

X135.2 

B7.4 

9fl .4 

’0*9 

133.0 

86,8 

89.7 

91,8 

133,7 

90,4 

94.3 

95,1 

137,4 

94,6 

97.0 

96.3 

139,3 

9fr.l 

97.5 

9fr,5 

141.1 

94.8 

95.5 

94,2 

141,1 

90,7 

91.3 

89.6 

136.9 

91,3 

9i*5 

90.2 

136,6 

*1*7 

*i.a 

09,0 

u’.q 

n* 2 

9g,4 

88.3 

138.2 

9fl,5 

89,3 

87.5 

136.3 

89.5 

08.0 

86.3 

136,7 

87.6 

86.6 

04*7 

135.0 

85,9 

84.9 

84*1 

134.0 

86,4 

09. 2 

83,9 

134.5 

86.0 

86.2 

85.3 

130,4 

93*7 

*4.1 

93.4 

14».l 

85.5 

83.9 

81.4 

130,3 

85.7 

85.9 

03*0 

138.4 

06,6 

06.6 

83.6 

141.9 

04*4 

84.4 

00*0 

I3»*l 

03*1 

02*7 

79.3 

130.6 

01.4 

80.6 

77,9 

130,5 

00*9 

79.6 

7fr.7 

IS*;? 

liw 


I8I:i 

193,6 

ilfr. 5 

116.9 

U».l 
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Table A -XV I 


FULLY TREATED MOD III BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
TAKEOFF 



FULL S 

Ue SOUND PRESSURE 

LE v EL3 scaled E&P* 

MODEL 

0A y A 

159 pec, F , 

70 PERCENT PEL, huh 

50 

67 *i 

72.P 

73.7 

77*7 

76.7 

79.5 

80 

*7 

n*e 

61*6 

6l*9 

81.9 

62*3 

63.1 

B3.fi 

&0 • 7 

63 

67,4 

70.5 

75.1 

75.2 

78;4 

77.1 

78 

.5 

8p.r 

8i*4 

6?. 5 

8?. 3 

BJ.O 

8?. 4 

83 . 0 

®1*5 

eo 

70,4 

71.7 

7H.fi 

74.6 

&\,i 

77,1 

79 

.7 

84,9 

85.4 

87.1 

85.9 

86;9 

65,9 

87,5 

84*6 

loo 

65,7 

73 •« 

75,2 

77.1 

78. 9 

79.5 

82 

.4 

83,6 

85.0 

86.4 

87.9 

89.2 

90,0 

Poa 

85.6 

125 

?i.n 

75 1 <6 

80 . 4 

62.7 

63;a 

63.7 

06 

.2 

87,0 

88,4 

89.2 

90.1 

’i.a 

9i,5 

9fl . 4 

85.6 

160 

74 , 3 

78,5 

82.0 

83.4 

86;5 

06.4 

88 

,9 

87.6 

90.9 

90.3 

90.3 

90 ‘.6 

90*1 

80.3 

83.1 

2D0 

70 , 4 

76,7 

79.7 

80.1 

82,6 

82.4 

S3 

♦ B 

84,4 

85,2 

65.6 

86,2 

86.2 

65,9 

84 ,c 

76,3 

250 

67 , 7 

73.2 

7*.3 

,77*2 

79i5 

79.7 

8l 

*5 

62*4 

84,2 

85*2 

66.2 

67.0 

66*4 

84*0 

78,7 

3l5 


75,7 

8q .0 

80.8 

04.5 

05. 0 

67 

*1 

87,4 

06,9 

86.5 

68.9 

67.5 

86,7 

94.2 

78.1 

400 

60 i 9 

75.5 

79.0 

79.2 

84.0 

83.9 

85 

. 4 

86,0 

87.7 

67.0 

88,5 

67.7 

86a 

82.7 

76.4 

500 

65,6 

76 ,$ 

77,7 

81.8 

84^6 

85,7 

8ft 

.2 

86.5 

87,2 

87,0 

88.0 

B7.5 

85.3 

81.5 

75.3 

630 

67,5 

74,4 

77.4 

80*1 

Bl'.P 

81,6 

83 

* 3 

64,5 

65.4 

85.5 

86,9 

86.3 

04*2 

60,0 

73,9 

800 

64,J 

70,3 

76,4 

77,8 

B0.2 

Bia 

81 

> 2 

5?, 4 

63,5 

83.8 

85,0 

84,5 

62,2 

77.0 

72.0 

1000 

63 . 9 

69.4 

77.1 

77,0 

?9;b 

81.0 

80 

• 0 

79 , £ 

61.5 

03.1 

83.0 

03.8 

8 0.4 

76.6 

71.0 

1250 

63,4 

71,2 

77 ,5 

79.3 

02.3 

80,1 

60 

,9 

81.3 

«1.5 

01.6 

63,4 

83.7 

60 *6 

76,7 

70.6 

1600 

65,6 

75.2 

86.6 

85,0 

87;5 

68,5 

8ft 

,4 

85.? 

83,3 

83.9 

84.2 

82,0 

80.3 

77.5 

71,6 

2000 

73,7 

82. C' 

97 , 1 

95,3 

99,6 

96 , 1 

96 

,5 

92,1. 

ae, e 

87.7 

87.2 

88 ; 4 

87,9 

05,3 

79.4 

2500 

62,3 

75. n 

82,5 

86,1 

p.g; 3 

86,4 

8ft 

,7 

84,2 

83,9 

02,1 

81,9 

82,4 

79,6 

74,8 

67.0 

3150 

63,6 

76,3 

83.3 

85.8 

67 a 

86. b 

87 

*1 

83*? 

61.6 

8?.l 

83.4 

82.7 

79.7 

76.6 

68.0 

4000 

64., C 

79, « 

86.3 

88,5 

92a 

90,3 

86 

.3 

67,2 

85.5 

84.6 

84.0 

85.2 

90.5 

77.0 

68.0 

5000 

60 , 4 

76.Q 

82. B 

83.7 

86 ‘.9 

84.1 

84 

,7 

S?,8 

81.6 

02*0 

62.8 

61.9 

78.7 

75.1 

65.2 

6300 

57, ? 

74.3 

61.5 

83,1 

67'.?: 

83.7 

84 

,7 

«?,7 

8l,3 

81.6 

62.4 

&ia 

77,4 

73.1 

62.6 

8000 

53,3 

72.2 

79,9 

81.2 

04.5 

82,5 

83 

•1 

81*1 

81*1 

01 .6 

81.6 

79.9 

75.9 

70.6 

59.8 

10000 

51,0 

69,0 

77.5 

79.4 

02.4 

81.7 

82 

.5 

80,8 

83.2 

62.fi 

61.6 

80.0 

75,4 

67.9 

56,4 

OVERALL CALCULATED 

81.9 

89,4 

98,9 

96.6 

io?; 2 

101*1 

100 

.6 

99.0 

99.3 

99.3 

99,8 

100.0 

99.1 

97.6 

9 2,9 

PNPB 

92, P 

102,5 

112.8 

112. 6 

lie;? 

1 1 5 a 

114 

,4 

111, 9 

110,7 

11 0 i 3 

110.4 

110.7 

109.2 

106.3 

100,0 


DAY) 
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Table A-XVII. 

FULLY TREATED MOD VII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
APPROACH 


;• S0UI*D PRESSURE ISV6U& C59 OSQ, r; ?6 R8Rct*T REL*. HUH, BAY) i AS6LES f«OR lRLgY IN p60R|E5 

2o, so. «o; wi m. m‘. po. ’o. iso. u$«. £*2;.,I 6 Sa*. 

»i.l 70,2 67;? 67,4 64,7 6ftj7 60,0 6J,4 70.0 70,6 Ji.6 73,6 75,8 79,0 

6?,o «4,J 66, t Os! 5 64.7 60.7 *5l 9 $7,o 7J.1 47,1 70,1 M.a 77, g 75,1 76,9 

64,4 62,7 6J', 6 64 *. 4 65.6 60 t 4 67,5 47,7 60,5 7o,0 ?1>4 72,4 7j, 0 75,7 

72.6 67,2 67;e 69;4 tiia 79,7 7£,i Tl,7 72,1 70,8 7l,9 7t,7 72,7 72,9 79,0 

62,0 62,2 *3!3 43.7 6S.3 65.2 *4i2 *4j9 65.3 64,3 6o.2 68{2 4**2 ,0*9 7o«i 

61.» 62,4 02;* 6lJ 4 64;o 6Sj8 MtO |4|8 65,fl 65,7 67,9 48;7 7o,9 J|*l J3*0 

64.7 60,4 65;S 44,7 45,3 66,9 60,2 *4,7 7 1? l 72,0 73,3 73 j2 74,9 76,3 77,7 

64.8 64,2 07,g 68,9 47,0 7|j,i 7^,9 ][3iO 74,2 7 4 t 0 74, 0 76.A 74,8 77,3 77 , 1 

47.6 67,2 7g!j 7 K :6 U\l U 7 75,3 *5,2 76. £ 7 5 j4 77,0 7 6 .? 77,2 J7 , 1 7J, 2 

*7,o 69,4 67;» iOjs ?ii3 7i V 7ft,9 7«,0 7i,3 7i |0 73,2 72,8 74,1 74,3 

60.6 67,0 66.8 47.5 44.0 66.7 6$, 7 06|6 67.8 68 . 1 7fl.7 7£, a 72 .<j 7 2 , 2 7£, e 


67.0 44 

64,4 62 

72 ,| 67 

62.0 «2 

61.9 62 

64.7 60 

64.8 64 

67,0 67 

67.0 69 

60.6 67 

65.0 66 

63.7 66 

62.8 69 

63 «? 69 

63.7 65 

69.7 60 

76 ,? 02 

44,2 7 8 

44.7 67 

70.1 80 

60; 2 72 

66 . 1 77 

64.7 79 

61.7 72 

g 0,3 67 

96 ■ 4 69 

$ 9,7 08 

02,0 B7 

70.7 100 


I 1?;! 

7 103.1 i01-5 


$*i0 4?. 2 68,3 40 

66.6 OSi* 66; 7 6? 

65.7 49,3 67,0 6 5 

67;7 67.6 68,2 65 

83,5 ?8*.9 BnU n 

67.7 60; 4 6?,5 f9 

48;8 63,7 66. £ 63 

78ie 73.3 74.2 74 

)< ! u'.i *> 

79.8 73,3 73,1 7 fl 

74.4 7l‘.7 7 0 ll 68 

7g;o 67.4 6©;a 66 

67.2 6«;o 65.8 63 

6s;i 6»;4 6g;s s 9 


60, 1 Jl,! 

*9 2 71,2 

60,0 71.0 

47,3 7o,2 


71,2 7J.0 
71.0 71.1 


5 ajji 

8 45.1 


75.0 74 2 
65»2 65,2 

67.1 47 2 

7o. 3 7o;s 

67,9 49;3 


73.2 73,2 


7 Os 2 7 0 .2 

70;1 7g,6 


la * 4 

68 ■ A 6» , 1 

79.6 76.1 

7 1;6 74U 


6613 7i* 6 

44.8 68,7 

6i;6 64,7 


7lj6 7 2 ; 2 
68.7 69.7 


15:5 !S;S »;! ??;! K;f I?:? **:, 

f*,9 76 i 7 96,5 £60. £ £00*4 iOi.7 £03*1 £02.4 


(AND RADUN9) 
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Table A-XVIII. 

FULLY TREATED MOD VII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
APPROACH 


50 

62.4 

r^LL SIZE SOUND PRESSURE 
62,6 65; 5 60 7oll 

levels 
7 1 • 7 

Scaled e’ 
7q<5 ?! 

<QM 

2 

MODEL 

71.5 

DATA 

69,9 

(59, DEG. T. 

70.2 60;9 

70 PERCENT 
66 . 4 66 , 

REL, HUh. DaY) 
3 65,6 

63 

52,5 

55,5 

58,9 

6 lji 

63 i 6 

64,2 

63*6 

64 

4 

64.7 

65;3 

66:4 

65 » 4 

64*.« 

66 , 4 

63 , 

8 

59,8 

«0 

51,0 

55,3 

58.4 

56.6 

6?^2 

62,7 

64,3 

64 

3 

64,3 

64 ; 6 

66 *. l 

65,8 

65, 

3 

63 ■ 2 

100 

54. U 

61,5 

6li3 

6 l 1 6 

63.4 

67.8 

67.6 

68 

3 

70,4 

7 0 .9 

7 1 . 5 

7 0 , 2 

7(1*. 3 

69, 

4 

67. C 


54,0 

57,2 

62;5 

65i5 

6 ?;i 

69*. 0 

7fl * 2 

?2 

5 

73.5 

7 2 * a 

74.1 

73.0 

72; 2 

7 0 1 

3 

66.2 

1*0 

55,9 

62,0 

ti** 

69j5 

72,1 

73*, 7 

7; i,5 

74 

5 

75.3 

74)2 

75,1 

7j; 8 

7p. 5 

69, 

9 

65,1 

2 oo 

55,? 

62,1 

65.1 

66.4 

69,3 

69,9 

7 0*1 

7 0 

1 

70,5 

69!? 

71.3 

69,7 

69,2 

67. 

0 

60,0 

250 

55.1 

59,6 

H]9 

64 1 3 

62^8 

65i5 

64,9 

65 

9 

67.0 

66;a 

68.0 

67.6 

67*. 1 

64. 

7 

59,5 

315 

53,3 

50,9 

63.3 

64.5 

66 , 1 

68.0 

68,2 

69 

2 

70,3 

69,1 

70.3 

68;7 

60,2 

65, 

7 

60.5 

*00 

52,6 

58,4 

&i;9 

6l \ 2 

6s;2 

67 : 9 

67,4 

67 

4 

68,4 

671 7 

69; 0 

67,5 

66 , 1 

64. 

4 

59. 0 

500 

50,7 

57,6 

6 0 1 8 

62.6 

65 ; 0 

66 1 9 

67,2 

68 

2 

68.2 

67;a 

69; 0 

68j 6 

66,8 

63, 

7 

57,9 

630 

51.5 

57,3 

60 '. B 

63] 1 

63^7 

65 j 5 

66,0 

65 

8 

66.9 

66*. 5 

68.8 

67.6 

66.5 

62* 

1 

56.7 

000 

51,6 

57,2 

*i;9 

62,2 

6 3*. 0 

65,5 

63,9 

65 

9 

65.2 

6s;a 

67.9 

66.7 

64,8 

62 » 

0 

56,5 

1000 

52, V 

60,4 

65.0 

66,2 

65.2 

66.7 

64 * 1 

64 


65.1 

65 ! 8 

68 , 0 

65,5 

64,6 

62 , 

3 

57,4 

12^0 

6J.6 

73.6 

79 • 3 

79.8 

76.5 

79 \l 

76*1 

74 

8 

73,9 

7 2’.7 

7*; 6 

75; n 

’9-1 

74, 

5 

69,5 

1600 

50,6 

62,1 

67.9 

66.2 

65.9 

65.9 

64*4 

64 

0 

64.2 

63 *.6 

66 ; 0 

66.7 

«3;s 

63, 

0 

55,5 

2000 

50 , ? 

6fl , 4 

66*. 2 

65**1 

63.5 

66*.6 

6j , 8 

64 

8 

66,1 

*5*. 7 

65.6 

65*3 

66.0 

63 , 

4 

57. t 

2590 

55,6 

71.7 

74.4 

U]i 

7?*.9 

7 2 ;.6 

73,5 

69 

5 

69, 2 

60 9 

73.2 

72.3 

7 0»2 

7fl ♦ 

5 

*2.8 

31^0 

51.3 

63.5 

70.3 

7p,4 

6fi . 2 

68.7 

66,3 

66 

4 

66,5 

67*0 

6*\i 

7() , 5 

.2 

65. 

1 

56.3 

4000 

50,4 

67,8 

74.0 

71.9 

7ill 

7 1 ; 7 

69,3 

68 

6 

69.6 

7 0.0 

7A\ 2 

74;2 

7 2 • 0 

68, 

7 

59.4 

500 0 

4V.I 

65,7 

73;.! 

n.o 

?Q.O 

7 0*i 

60,7 

67 

7 

68.5 

68 *.9 

72,3 

72.3 

69,1 

65. 

9 

57.1 

6300 

45,3 

62,9 

69.9 

68.8 

67 ; 9 

67.6 

66,4 

63 

5 

66,3 

65 ’.8 

70*.0 

69,0 

66.5 

61* 

7 

53.8 

8000 

40,2 

59,8 

67 ; 1 

66*. 5 

68.0 

66,0 

64*7 

*2 

4 

64.7 

65*. O 

67,7 

66\9 

64.2 

58, 

7 

48.4 

iooco 

33,0 

55,0 

63,2 

62*. 6 

63 1 2 

63.6 

*1,2 

59, 

2 

62.5 

62.6 

64 ; 4 

64.0 

60.8 

53. 

0 

4fl.9 

OVERALL calculated 

6 9 ,6 

70,4 

’1.4 

o 3 * 5 

B3;& 

82,6 

84*, 1 

82*6 

52 

6 

83.2 

82)7 

84,8 

83,9 

82,9 

80, 

8 

75.9 

PND8 

7« ,i 

9 6 . 0 

95.5 

94.9 

95.5 

94,9 

?3i 

3 

94.1 

9 4 ! 2 

97 

96 ! 8 

95.1 

’2. 

4 

*5.3 



Table A-XIX. 


FULLY TREATED MOD VII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
72% FAN SPEED 


*ODEL SOUND PRESSURE LEVELS (5* D6 G , F» 70 PeftCE"T REL, MQM, DAY) * ARSCES FROM INLET IN DEGREES (AND RADIANS) 

Oa til i « ' a z * Am* ja a a a m. m. a a - i ; w ^ < < 4. « (tn < / . « . . 


FREQ. 

<0^3^ J (0?°2> Wlto^MlTS* 

i(if?9)<i!?hci?!4i(i^Si 

120. . i?0. 140. 150. 160, 

) (2. 09), 2. 27) (3.44) (2,62) (2, 79)1 

)( 

PAL 

) 

50 

76,4 

73,1 

70.8 

*2/5 

H .7 

73.6 

73/4 

74,5 

75,6 

75:0 

76.9 

77,6 

80,6 

84, 

0 

87,8 


128 

,0 

63 

71.7 

72,3 

7§ii 

7l,6 

?2*j2 

72 il 

7 if 9 

74. 0 

76 ii 

75,1 

77ja 

77.9 

01*2 

84. 

3 

86,9 


12? 

♦ 6 

80 

68,4 

68,6 

68.6 

79.3 

7o.4 

7i:6 

72,4 

73.5 

74.7 

74.6 

76.7 

77 ; 4 

00.4 

82, 

8 

84,7 


126 

4 

100 

6? ■ 9 

69,8 

68;9 

72/3 

72.0 

72 9 

73,6 

73,6 

74,8 

74)9 

76:0 

76.6 

79:o 

Bi. 

1 

81.8 


125 

9 

125 

70,0 

73,1 

7 i; 0 

718 

7a;s 

75,9 

77,1 

79. 2 

7a;s 

80 4 

82 Ji 

06,0 

B0i0 

So. 

2 

00.0 


126 

3 

160 

6?, 9 

67,1 

6?;5 

67,6 

6«;7 

69 6 

69,7 

70,6 

7l . 7 

72 7 

75.8 

7?:? 

79 7 

82 * 

9 

83,7 


125 

6 

£00 

67,? 

68,3 

* 9 ;l 

79 8 

?i*.o 

71/9 

72,8 

75. 0 

77,2 

70l2 

0lil 

B2i2 

84.9 

87, 

1 

87,2 


136 

0 

aso 

73,6 

73, 0 

74.0 

77,6 

77,2 

76, 0 

78,2 

79.0 

82.2 

83i2 

04/0 

04;8 

86/1 

87, 

0 

07,1 


13! 

2 

315 

74,7 

76,1 

IV* 

n 0 

?9;i 

79 0 

78 • 0 

foil 

&1.2 

8 il 3 

83,1 

04 '.0 

84/9 

86. 

1 

84, 0 


131 

6 

400 

75,? 

78,4 

5 

77;# 

00.0 

«i 1 

77,9 

70,0 

82.0 

79 0 

00.0 

BOW 

B1.8 

01* 

4 

80.9 


130 

1 

900 

71,9 

74,9 

7317 

72 3 

?4,0 

73,9 

73,0 

76,0 

76 i 0 

77! 9 

bo ;* 

8fl » 7 

82.7 

•it 

9 

01.0 


128 

2 

639 

nil 

74,2 

73;b 

75,9 

7?;o 

76,2 

75,9 

70,0 

79.4 

79; 4 

09i4 

00,0 

Bale 

82. 

2 

00.1 


128 

8 

900 

72,0 

74,3 

JO 

73,5 


73,8 

76,2 

79.8 

77 , 2 

70,0 

«0,4 

79,9 

00/2 

Bit 

1 

79.2 


128 

0 

1000 

71,1 

73,2 

73,3 

?3,9 

?6. 1 

76/0 

76,9 

77,2 

78,0 

78 4 

fto:2 

00.3 

80.1 

79. 

5 

77,0 


128 

0 

12^0 

74,? 

76,0 

78,9 

79;9 

77.3 

75.0 

76,1 

75,9 

77.1 

70.0 

01/0 

»1.1 

Sg ,0 

00, 

0 

80.1 


129 

.1 

1600 

79,0 

77,3 

pis 

80 ‘,7 


70, 0 

75,2 

76,1 

761 2 

77,1 

00,2 

8 0i2 

79,6 

79, 

4 

8 0« 3 


1*8 

8 

2000 

7»,? 

70,5 

03,3 

77 2 

76:2 


74,3 

77,0 

76i4 

76 2 

00 3 

78 2 

79:i 

so, 

3 

02.2 


129 

2 

2500 

72,6 

76,2 

>01 

79;8 

7519 

76,0 

74,0 

73,6 

73,8 

73 0 

77,9 

76.0 

78i0 

79, 

0 

77,8 


1*7 

7 

3150 

81,0 

’l*4 

95,5 

’ 6 *§ 

86:« 

85 4 

03,9 

*7,2 

02.6 

84 3 

03,6 

’Oil 

84,1 

9fl * 

3 

86.4 


140 

5 

<000 

72,7 

79,2 

*3 ; o 

82,9 

70:0 

79l9 

75,6 

75,7 

76.1 

76 9 

76, 0 

78 ! 8 

79 /l 

82, 

3 

00,9 


l3g 

,4 

5000 

74,? 

83,6 

86.2 

85.2 

80:4 

62 2 

80,3 

?6,3 

75i2 

76,2 

81.6 

si; 4 

BO 5 

84, 

6 

03,2 


133 

0 

6300 

76,2 

84.6 

v 0 ;g 

88,0 

84)3 

8452 

00,5 

79,4 

70i3 

79:4 

82)3 

05 ; 2 

87,5 

87, 

7 

03,5 


134 

5 

•B00Q 

71,? 

86,6 

87,2 

82 9 

80 >2 

>1 1 1 

79,2 

76,9 

77.1 

70 ! 4 

82,2 

02i3 

82.1 

85, 

2 

84,1 


134,4 

19000 

71,? 

82.0 

05,8 

83 a 

8g:0 

76 7 

70,0 

75,0 

76.7 

00 1 

81. B 

03:7 

80.5 

Bl» 

0 

81,0 


134 

,3 

12900 

6?,2 

79,8 

03:3 

80 2 

7?;4 

76 5 

75,2 

?2,0 

73:5 

75 2 

75; 3 

®o ; 2 

77i2 

70, 

4 

78,2 


13! 

,3 

16900 

69,3 

77,6 

00*9 

77,3 

7s;v 

74/3 

72,7 

69,0 

7n,8 

72 8 

75*. 0 

70,7 

74i4 

75, 

8 

74.4 


131 

1 6 

20000 

overall measured 
OVERALL calculated 

60,4 

72,6 

751s 

73.4 

7iU 

69:3 

60, < 

04,4 

60.4 

69.6 

7l 1 6 

73l2 

7fl *3 

7 0 , 

4 

68,2 


12< 

.8 

8»,8 

s?;? 

99.2 

*9»2 

971 0 

?o!6 

lb 9 

98.3 

Hi) 

list 

*i»6 

?2i 7 
Tt*l 

Hit 

9gJ 8 
9£*8 

94, 9 
94.7 

l 9 >7 

96.2 

90*0 
96. 1 

98, 

98, 

i 

97,7 

97,4 


148 

,3 

pros 

192,1 

1.10*0 

lisU 

113*. 9 

u?: t 

106'.» 

196,1 

186,9 

lov.e 

106:2 

109*.4 

liois 

108. 7_ 

Ull7_ 

109,6 





115 


Table A-XX. 

FULLY TREATED MOD VII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
72% FAN SPEED 



FULL 

SIZE SOUND PRESSURE 

LEVELS 

Scaled from 

MODEL 

DATA 

(59 DEG. F, 

70 PERCENT 

REL, HUM. DAY) 

50 

5?, 3 

63, 

3 

64.6 

69.5 

70.3 

7i;.9 

73»l 

73,1 

74.2 

73:9 

74,3 

74)1 

74.6 

74, 

6 

71,6 

61 

5 »,7 

66, 

4 

**>!& 

6M 

7 0 ;6 

74. 6 

76(5 

78.7 

77,7 

79:3 

60.; 4 

77*. 1 

75,6 

73 ( 

5 

69,7 

So 

$7,0 

60. 

3 

63.4 

64.7 

66.9 

66l6 

*9(0 

?th0 

7lil 

7ll6 

74,0 

74,8 

75,2 

76, 

0 

73,2 

100 

5 7,2 

61, 

4 

€>4 ; 5 

67;e 

69 ’.1 

70.7 

72-1 

74,4 

76.5 

77 ; i 

79 ; 2 

79; 2 

80 ; 3 

®0( 

1 

76.5 

125 

62.? 

65, 

9 

69; 3 

74 ;? 

75;3 

74,9 

77,4 


01.5 

82,1 

82,1 

01,8 

81,4 

79, 

9 

76,2 

16 Q 

63,6 

68, 

9 

p . 5 

74 9 

77 1 

77,8 

77,3 

79 } § 

80,4 

80,1 

81.1 

8 0 « 9 

00.2 

78, 

9 

72.9 

200 

64,6 

71, 

0 

74.1 

74 ! 7 

78.0 

79.9 

77,1 

77.4 

81.2 

77 ! 7 

7a;o 

76.9 

77; 0 

74, 

1 

69,6 


60.0 

67, 

5 

6o;a 

5 9 ;i 

?2,g 

7zl6 

72*1 

75,9 

75il 

76|6 

7e;9 

77,5 

?7;a 

74. 

5 

69,5 

Sl5 

60,1 

66 , 

6 

68 , j 

72.7 

72.9 

74.9 

7 5,1 

77,2 

78.5 

7a'i 

78:3 

76.7 

77. 0 

74, 

6 

68.3 

400 

60 1 0 

66, 

6 

69', 8 

7 D, 2 


74)5 

75,3 

75,0 

76.3 

76 j6 

70:3 

76.6 

75.1 

73. 

4 

67,2 

500 

$8.? 

65, 

3 


?0, 5 

73,9 

74,6 

75(1 

76(4 

77.1 

77,0 

78 ; 0 

76.9 

74,9 

71. 

6 

64.8 

63q 

62,4 

68, 

0 

73.7 

76.4 

75.0 

74.3 

75,1 

?5,i 

76,1 

76 5 

78.8 

77 ; 6 

75.5 

72. 

1 

67,6 

»00 

62.3 

69, 

1 

72 i 9 

7r; 2 

>4.0 

76.5 

74,2 

75,2 

75,2 

75.6 

77.9 

76 ; 7 

73.6 

7l, 

2 

67.5 

1000 

62.? 

7 V 

1 

77. 8 

73 5 

73^ 

76:7 

73,3 

76 * j 

75,3 

74.6 

78.fl 

74,5 

73.9 

72, 

0 

69., 

12&0 

60,5 

67, 

V 

75:6 

>6 1 

73.5 

74'.6 

72,9 

7 4;0 

73,2 

73'.5 

75". 8 

74)3 

72.4 

7q » 

5 

66,7 

1600 

6?,3 

*2, 

7 

89;a 

92 4 

84.1 

83)9 

84*4 

®6,2 

81.5 

82:7 

81 '.2 

86.4 

7B;9 

»1, 

6 

72,7 

2000 

5»,6 

70, 

3 

77 \y 

79 i 

75:7 

78.4 

74,8 

74,8 

75.1 

y$u 

75.6 

75.1 

73.4 

7 3. 

5 

66.9 

2500 

60,5 

74, 

7 

®0. s 

81,3 

77; 9 

00,6 

79,2 

75,4 

74.2 

*4i6 

79;, 

77 ; 5 

: 74i6 

75. 

6 

68.8 

3150 

61 * 4 

75, 

5 

84.3 

84.9 

81.9 

82.7 

79.5 

78.6 

77,3 

78.0 

79.9 

81.4 

8 1*6 

78, 

4 

68.5 

4flC0 

$6,2 

77, 

0 


7?; 0 

77.9 

79:7 

78,3 

76,2 

76,2 

77'. 0 

79;s 

78)4 

76'. 0 

75. 

7 

68.4 

5000 

55,? 

72, 

7 

Soil 

8Q.4 

*9;o 

78)9 

78,5 

75,6 

76.4 

79’. 2 

80.0 

00-3 

7512 

72, 

6 

65.4 

6300 

50,6 

70, 

1 

77.7 

77 ; 0 

75.9 

76)0 

75,3 

72,3 

73.6 

74)7 

77', 8 

77', 0 

71 ; 5 

68 * 

7 

*1,6 

8000 

47,2 

67, 

6 

7 ^ 5 

r* 5 

75.0 

74,6 

73,6 

70, 7 

7l,7 

73,0 

74 ; 9 

74.0 

48.8 

65, 

8 

56,3 

10000 

40,1 

62, 

1 

69 . 9 

n!i 

71 .2 

70.4 

7 0(2 

66 ; 4 

70.2 

7fl! 7 

71.4 

7q . 9 

64'. 8 

59, 

7 

47,9 

overall calculated 

74,7 

86, 

4 

92'. 9 

94.6 

90.4 

91,4 

9o,6 

?1*2 

90.9 

91,3 

92,4 

9 2 .5 

90.6 

89. 

5 

84.1 

PN«B 

8 s .* 

99, 

S 

io5;e 

107:4 

164.0 

105.0 

103(2 

103 , 6 

102,2 

102.9 

104.6 

104,9 

io3 ; 4 

101 . 

3 

93.6 



Table A-XXI 


FULLY TREATED MOD VII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
847. FAN SPEED 


MODEL 

ruBo, 

50 

63 

0 O 

too 

125 

160 

200 

250 

M5 

400 

500 

630 

aoo 

1000 

1250 

1600 

2©0Q 

2500 

3150 

4000 

5Q00 

6300 

6000 

10000 

12500 

16000 

20000 

OVERALL H8ASURC0 
OVERALL CALCULATED 


ASSLES f ROM INLET IN pEBRfE* 



I AND RADIANS) 
MV L 


M 


) 


79.8 

82.1 

83.9 
BO. 3 
® 2»2 

83.1 
62.0 
79;5 

76i 8 
7j,4 


84, 
82;5 
80.9 
76.6 


82 , 6 
»7; : 

8Bh 

84,0 
67*1 

§ a?!? 

aais 80,3 

6o‘.4 77; 6 

76.4 T 3.4 



I0?i? MOiO 


: x 94 .a otit 9? il ?9|8 96,8 97,8 99', 1 99 j 9 100,7 102*7 102,7 

*7 9f,1 96 t J hi* 96.0 11-2 t OO.O 100.9 102.4 j02.5 

U 169.9 111:2 ljOfS 188,9 HJ8‘,3 110,1 110*6 li2.6 U*-’ U 4 *i H 3 »l 


iaa.6 

1*9,9 

133.6 

130.6 

138.2 

136.9 

134.5 
137 1 6 

137.3 

15J|« 

133,0 

184.9 

135 . 2 
iMil 

133.6 

A;! 

131.8 

137.3 
160,2 
139 t 4 
13®, 2 

139.6 

136.6 

139.8 

133.7 
l«9',9 



Table A- XX I I 


FULLY TREATED MOD VII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
84% FAN SPEED 



TULL SIZfc SOUND PRESSURE LEVELS 

scaled f«oh 

model 

DATA 

(59 deg; f. 

70 p eRcen t 

RgL t HUH, DiY ) 

50 

61,4 

66,4 

68.6 

73.5 

74,2 

76.6 

77 1 1 

70M 

78,2 

78.7 

79. 0 

79 , 0 

B 0.*2 

So * 

4 

77.5 

63 

62*? 

70.5 

7o;s 

72)0 

75.3 

74.9 

78.6 

®1 j 6 

77.7 

77 *. 0 

78,5 

79; 0 

78,4 

78. 

2 

76,0 

*0 

61.2 

68.3 

*7 ; 5 

69.4 

7?: 0 

73 15 

7 6» 0 

78.g 

76.1 

75.9 

73:9 

79,7 

8o ? 3 

81 , 

0 

79.2 

1D0 

62.0 

66.2 

68.3 

72^5 

73 ;.i 

75,8 

77.5 

79,4 

8o.5 

nil 

03.1 

83 ; 9 

0 4,6 

85. 

0 

01*2 

i?5 

67 , 9 

71. V 

7 6 ; t 

77:6 

78.9 

79.8 

®2*0 

03i2 

84.1 

86.8 

87,3 

36.8 

88.1 

86 , 

9 

01-2 

l&o 

6»,» 

74,2 

7& t 2 

78.6 

80'. 9 

02;6 

«2<3 

04*0 

84.5 

06* t 1 

87.1 

06. B 

87;i 

65, 

0 

79,9 

200 

*8,6 

75,0 

77,q 

7812 

so;i 

83.5 

02*2 

82,9 

82,3 

02.8 

83.1 

02.5 

02.3 

80 , 

9 

75,4 

2^0 

65,0 

71.7 

74^1 

75*. 3 

75.7 

77.4 

76*7 

79.1 

8i,9 

00*,5 

01.7 

02,6 

83.0 

8(3 . 

6 

74,1 

3t 5 

65,0 

7i,6 

75:2 

76.5 

80:2 

84i9 

8l • 4 

82*1 

03.4 

04 '. 0 

83.9 

02;s 

03.2 

8q * 

5 

74.4 

400 


7l,6 

73;e 

75a 

78 ’.8 

01/7 


8 0 ,9 

8 1'1 

8 li6 

»2; 8 

81 ‘,7 

0g ■ 9 

78, 

2 

71.8 

$00 

6^,6 

7 0 ,7 

Z 2,1 

75,4 

78 *.9 

79,6 

8fl.4 

®1 *3 

8l,4 

01.6 

«3.1 

02.5 

8 0*0 

77, 

4 

71.0 

630 

63.2 

69,3 

73.8 

76.9 

78 ; 6 

79.6 

79,1 

79.8 

00.1 

00*7 

82.8 

8l‘, 5 

79.4 

75, 

8 

89,6 

000 

66.2 

72,2 

76;b 

B3:i 

Si] 9 

84 '. 4 

8l*0 

Boil 

81.2 

8 O'. 5 

81.7 

01,6 

79 ; 7 

75, 

1 

70,4 

1000 

66,2 

71,0 

79,9 

si;i 

7718 

79:6 

78,3 

78,3 

00.4 

79t 9 

82.1 

78", 4 

78 *.5 

75, 

6 

70,3 

1250 

61.6 

69,5 

?e;4 

70.6 

77,6 

78 , 4 

77.Q 

76.9 

78.8 

78.2 

«0>6 

78,9 

77.2 

74, 

3 

68,7 

1600 

63,3 

76,9 

85;b 

B7:j 

82.7 

fl3;5 

01*1 

82.2 

01.1 

82.9 

81.7 

83". 4 

et)".3 

76. 

4 

72,4 

2000 

64.1 

79,3 

eg ; 5 

V.9 

84 .8 

87 ‘.4 

8 3 *0 

84.8 

02.9 

85 .5 

82 ; 4 

85 .1 

83.3 

8 1* 

3 

74,9 

2500 

61.6 

75,3 

«i:4 

BSio 

01 0 

83:8 

e 3rl 

®0? 3 

79,2 

78 ; 9 

82 *.9 

0Q * 2 

77.1 

76, 

1 

69,7 

3lH 

6«,0 

77,3 

04*6 

05,0 

84. 8 

85 ’. 9 

85.1 

03*1 

81.2 

; 6 

ejio 

*z',? 

00; 2 

78. 

1 

7Q « 1 

<000 

62.4 

79,8 

85;3 

84.9 

RSI 8 

06T 

86,5 

03*4 

02.2 

82.9 

84.6 

85.4 

00*9 

79. 

5 

7 1.6 

5Q00 

58.? 

76,6 

e 3l 4 

85J0 

S3 : a 

84)7 

86.7 

»2*4 

81.6 

80)8 

83:i 

83 i 5 

78 ",l 

76. 

4 

69, 2 

6300 

54.5 

73,7 

eo ; 9 

«1.0 

61:6 

8i . 9 

03.2 

78.5 

79.4 

78.7 

8o:9 

79m 

74.6 

72, 

6 

64,7 

0000 

50.» 

70,7 

77.9 

78.5 

79.6 

79.9 

8q , 4 

76*5 

77,7 

77^ 

79 ", 5 

77", 6 

7?» 0 

69, 

7 

60,2 

100C0 

42,? 

64,8 

7 3U 

73.6 

751 1 

75:6 

75,4 

7l» 5 

75.2 

75 : 4 

76.4 

74 ; 1 

67.9 

63, 

7 

53.0 

OVERALL CALCULATED 

78,p 

87,8 

94,5 

96:q 

94 \ 5 

96.3 

95.5 

?5;0 

94.9 

95 ; 7 

96j6 

96,4 

95.5 

94, 

0 

89.0 

pndb 

08,4 

101*7 107.8 

1D».6 1&8.4 

109.7 109*2 

l07 ♦ 4 

107.0 

107.5 

108.8 

108,9 

105.9 

104, 

1 

97.4 



00 


Table A-XXIII. 


FULLY TREATED MOD VII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
TAKEOFF 


SO 0 *tri»ReS 5 UBe V*V 6 LS (59 OB®, t» YO ReRCeNJ Ret, HQh; day* 9 ANGLES FROM 1 NL 6 ? IN OEBRgBS (AND RAOIaNSI 
«0i JO.' Aft, ag; *o. ft,: pi,' 9 o, too. us; i?o;. i?o; 143. 15«. 1 * 0 . 

*3i)<0 # »2M0.70Mft;p7hl.65Mi.P2Wl.AO>(*i 9 7Hl.?9Hl.?2W2.p9)(2.?7><2,4A><2 < *ZK?.*9J( M ) 


FREO< 

■ 50 7®, 6 79.0 

63 ?a;; 7a,i 
8fl 74,2 74,6 

IOC 72,7 74,9 

129 73,6 74,9 

1*0 74,7 73,9 

200 74,? 79,3 

25o 7?, | 80,0 

319 S3,? 86,1 

400 8q.§ 89,3 
500 7«'.» 6q,9 

630 76,7 8q,4 

800 7?,7 82,i 

1000 77,8 81,2 

1950 77,® 60,3 

1600 7*;7 79,2 

2000 75,2 77,6 

2500 75,9 79,o 

3lH 76,? 8i,6 

4000 8 4 »6 92,1 

9000 7§,2 83,7 

6300 77,2 84,4 

8000 7?,0 92,3 

10000 79,7 85,2 
12500 72,? 84,6 

16000 70,5 &1»0 

20000 65,1 76,8 

OVERALL MEASUREO 93,6 98, q 

OVERALL CALCULATED 92,& VB,2 

PNDB iq6 ,i 112.0 


74:7 

75.6 

?S;8 

75; 1 

8i;b 

89.2 

8 2f» 

79:7 

»i|o 

n 9 
8o;s 
«o .1 
*1,2 
8 o;a 
02,8 

87.3 
’7,2 
8716 
89; S 

l*',* 
?0 • 0 
oa;* 

63 ;t 
00 • 6 


1 ft* 

77,5 

78 7 

78.9 

78, 

9 

79,8 

79.9 

8i;7 

02'. 7 

83 U 

06.6 

®0* 

1 

79,8 

n 3 

77;9 

78 

g 

7B t 0 

79.1 

«0 2 

f2io 

81,9 

85/8 

88, 

2 

74j9 

82.0 

»0,6 

76 

9 

03!? 

83.7 

82,6 

84,9 

85,5 

89,7 

92, 

1 

77,7 

ta;3 

78.8 

79 

8 

fl! 7 

83.1 

84 1 

88.0 

9 0 0 

93,2 

95, 

4 

82,6 

82.8 

82)7 

64 

9 

?5 j9 

07.0 

8012 

90)9 

92.1 

95.1 

97, 

0 

89,8 

87;3 

861 I 

85 

9 

07,0 

87,9 

’1,2 

92/0 

92 9 

94,8 

95 

1 

8?,6 

84.1 


83 

a 

&4|9 

85.7 

86,9 

88.9 

88.8 

9flj 1 

’l< 

3 

7? 3 

80 U 

84,j 

01 

0 

8ii5 

84;o 

03,7 

87.8 

89,o 

90*9 

9t, 

2 

82,5 

87)2 

»S;9 

84 

g 

®6il 

87.9 

87,3 

88, 4 

89; 0 

9 S ;9 

91 

4 

8l,7 

84,0 

89 8 

85 

9 

S5i6 

86,1 

06,2 

89,o 

68.9 

59,2 

8® 

3 

84,6 

87.2 

89 1 

86 

3 

Hit 

89,3 

86,0 

88,2 

88.3 

89,0 

68 

2 

80,5 

*2: 9 

83 0 

*3 

1 

9|,9 

»3*» 

84,0 

Mi 0 

88,1 

B8.0 

88 

0 

85, 0 

82.1 

83 1 

83 

2 

?3 1 0 

02.9 

04;i 

87.0 

87 . 0 

86.1 

66 

3 

79,0 

79:9 

82 1 

8q 

2 

?1»2 

62.4 

03,4 

86*, 2 

8s;i 

86jo 

84 

4 

82 3 

8i!9 

83; 7 

»0 

8 

fo!0 

0li7 

82 7 

86 1 

05.9 

85,9 

84 

8 

B0,i 

87,4 

86,3 

83 

1 

|2l 3 

02*1 

82,4 

85,4 

87j4 

85,0 

85 

2 

96& 

70,7 

8:1 ‘8:1 

95 

94 

2 

3 

It:; 

92*1 

05,4 

04!2 

94,2 

88.6 

®3« 2 
8712 

lilt 

96 

07 

.! 


88 ‘.7 

9®. 5 

89 

3 

86 t fl 

85^1 

84;s 

86*2 

87,2 

86.0 

86 

5 


28:1 

ll'.i 

94 

09 

2 

t 

|l!f 

87.0 

83,7 

8;» 

lilt 

SSil 

88,2 

84.5 

’2 

86 

2 

•0 

8619 

86,6 

8s;s 

86 

4 

82?0 

02.4 

02)2 

86)5 

86,2 

83 ; 0 

84 

4 

03,1 

62.8 

si 7 

b 2 

t5 

78,3 

79.4 

8o.7 

83.7 

82.6 

79.6 


6 

7a:o 

7a;7 

76.5 

77 

3 

?3*4 

76.3 

77^3 

00,4 

79; 3 

77i2 

76 

4 

i6i*2 

mi; 9 

102.2 

103.9 

104.9 

1Q1 

ioi 

!» 

99,7 

?9l7 

99,7 

99.2 

x m 

101,8 

102.3 

102 ; 7 
102.6 

103.6 

103.6 

10 i 

105 

B 

,9 

us:® 

ii7'.o 

170*1 

11 ® 

(4 

114,2 

113.3 

112.6 

u4;o 

ll»'* 7 

U»-5 

117 

,8 


94.5 

’1.0 

89, ft 

’a.? 

94,9 

95.8 

93.9 
8»,9 
89 ; 0 

89.0 

87.1 

86.9 

83.7 

84. 8 
84 i 3 

83.6 

84.0 
94.; 

85.1 

84.3 

89.3 

04.3 

83.3 

79.6 

75.2 
10S.7 
105,3 


134 ;a 

l«,i 


133, 

III 

13? 

139 

140 

%n 

133 

137 
136 
13? 
133 

133 

13 < 

l\ 7 

a 

B 

138 
13« 


153.3 



Table A -XX IV 


FULLY TREATED MOD VII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
TAKEOFF 



full size sound pressure 

levels 

s C a L*D FROM HOntL 

DATA 

1 59 deg; f, 

7(1 PERCENT 

rel. hum, DAV) 

50 

62 * 6 

68,3 

70.6 

74,8 

77.0 

77' t 9 

78 1 4 

79,3 

79,3 

bo;7 

8i. 0 

a 0.8 

82,5 

83, 

5 

80.9 

63 

63,5 

67,8 

7^6 

73.0 

76.6 

76.9 

77*4 

70,3 

78,5 

79,2 

80.3 

79 ; i 

8l.4 

&i. 

5 

70,7 

*0 

64, Z 

67,i 

7 i;s 

7i;6 

81 :o 

79^5 

76i3 

®3 * 0 

83;o 

81 ; 6 

83,1 

82,6 

85.2 

85, 

3 

®2»2 

100 

64,2 

68,4 

70.6 

74! 7 

76.4 

77.7 

79, 2 

®1 ? 2 

82-4 

B 3;o 

86-2 

87, 0 

88". 6 

88. 

4 

04.2 

1?5 

66,9 

72,9 

77 it 

79t6 

8o:9 

8l '.5 

83*3 

85*3 

86.3 

87*. 0 

s9 ; (j 

89,1 

9fl . 4 

89, 

9 

84,9 

160 

72,8 

78,9 

gO, 4 

82;» 

85i4 

B4i9 

85*2 

»6;3 

87.1 

9 0 j 0 

9 oil 

89;8 

9 oii 

87. 

9 

»2.b 

200 

69,3 

76,0 

76.0 

7§!s 

82.1 

82.7 

83,0 

84,2 

84.9 

85.7 

86.2 

85,7 

85.2 

84, 

0 

78,6 

250 

67,(3 

73,5 

74|8 

y*‘.i 

7b:o 

79 j 6 

9 0'2 

80.9 

83.1 

82i5 

8S ; 8 

85 ; 8 

86*. 0 

83 , 

7 

77.5 

315 

67.0 

72,9 

76 ,o 

79,3 

85.1 

83 j 6 

83,1 

®5*3 

87.0 

«6 t 0 

80*3 

85,8 

85,9 

83 , 

9 

77, 3 

4CQ 

66,7 

74,4 

76.8 

7B.4 

81 .8 

04.5 

85 , 0 

8 5,0 

85,2 

84.6 

86,9 

85’, 6 

84.1 

9 1* 

6 

75,i 

500 

65,6 

73,4 

75 • 1 

8i;.k 

85 . 0 

87;7 

85,4 

8 5,3 

84.3 

34 ’.6 

86 . 0 

84^9 

83. 8 

80 , 

4 

74.7 

630 

65.5 

72,3 

74.8 

77 ; 0 

80 .6 

81 . 6 

6 2»1 

«2*1 

82.9 

83’. 4 

8S;7 

84.6 

83.5 

8 (j , 

0 

73.3 

800 

64,0 

71,0 

7?;a 

77,3 

79.7 

81)6 

®1 *2 

62,2 

fll.9 

a 2 ;7 

84,7 

«3 ) 4 

8 0 ;7 

78, 

i 

72*1 

1000 

62,1 

69,3 

74,9 

75M 

77.1 

e 0 .6 

79 * 2 

®0 * 3 

8l.3 

8l.8 

8J.0 

Bl.4 

3q*S 

76. 

1 

7 1*Z 

12*0 

62,2 

7 ft. 5 

77 ;? 

78:7 

fifl-5 

>a,i 

79,7 

79,7 

80- 7 

8 1 ; 2 

as'*? 

9 2 * 2 

8ft * 3 

76, 

3 

7q <3 

1600 

63, Z 

72,9 

61 .6 

62.4 


84.8 

82*1 

01,4 

8l.O 

80.8 

83.0 

03,7 

79.3 

76, 

5 

70.3 

2000 

70,5 

R 3*3 

n;,4 

9 3-Q 

95^7 

lOlU 

9 4»2 

y r 9 

91.1 

6016 

91.9 

89,4 

8 6 * 3 

87 . 

2 

8 0 » 1 

250 0 

63, b 

74,6 

01.7 

86.8 

92 '.2 

9219 

93*3 

88.5 

84.3 

82:6 

86.1 

03,3 

00 ;1 

70, 

2 

7q . 6 

31 5{J 

62,2 

75,1 

83.3 

66'. 3 

8*; 2 

89 '.0 

88*3 

85 » 2 

84.1 

02:8 

83’. B 

03'. 3 

80,0 

77, 

'2 

69,3 

4 00 0 

63,4 

82.7 

66 '.4 

89*2 

68:2 

9(i ; 7 

93.3 

e?;3 

86,1 

85'. 7 

89.0 

88.1 

32.1 

8Z* 

6 

73.6 

5000 

60,1 

75,9 

84;j 

8?;3 

86; 3 

esio 

68*8 

84*6 

83.3 

82)6 

84;e 

03.5 

70.0 

76, 

7 

68,9 

6300 

56.2 

75,0 

62.9 

63.7 

b*:i 

84.9 

»6*5 

»2;3 

82,5 

81.7 

84.9 

03.0 

77:3 

74. 

8 

66 , 6 

8000 

52,4 

70,9 

80'. 3 

6o;4 

81 ; 9 

81:9 

03*4 

79,4 

80 , 3 

8l.O 

82.8 

79.8 

74.0 

71. 

5 

61.5 

10000 

44,| 

66,1 

75 ; 1 

75.7 

7a;4 

77.6 

79,i 

75.5 

78.1 

70'. 4 

80-2 

76.9 

7li7 

65. 

7 

54.9 

OVERALL CALCIJLATfcO 

7 9,7 

89,4 

95;$ 

97.5 

99.9 

103.4 

180*7 

98-9 

90,2 

98 ’.1 

100-0 

99.0 

98.3 

97, 

2 

9 2 » l 

PNPB 

90,5 

103,4 

io9;s 

lit. 2 

llji* 

117.2 

114*6 

112*1 

111.1 

ito'.o 

112.6 

111.4 

108.2 

107. 

4 

100,6 



Table A-XXV . 

FULLY TREATED MOD VIII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
APPROACH 


-H006t SWHfi PAeSBURB LEVELS < 59 : PEG. F, 70 PERCENT REL. HUH* DAyl PRJR INUgr |R' 6SRR8ES 

* 0 , so. 60 }o* . epi 190* iio. iao, 130, M9* 1?0* liO, 

FRES, < 6 V 5 a)( 0 ^ 6 >tO* 6 ’>ll»B 5 Jti;?a)tli«oWl> 5 F)tl, 79 ){i.* 2 )< 2 ;o’i< 2 *? 7 Ha»M 1 Ca* 02 )<S.?TM X 


50 

63 

So 

too 
-125 
1*0 
-2X1 0 
250 


-70*4 

64.9 

62.3 

66,6 

64,8 

62*6 

-63#1 

67,6 


68 ,7 
66 + 2 
62*8 
69,0 
93 * 2 - 
63.2 
65 . 7 - 

6o;o 


-21*3 
73,9 
65# 4- 
65,7 
*3,7 

64.2 

69.3 
7j,5 


mVEr&U. ufAgOo?! 
OYfflAU CaCcuIA?«D 


319-70*1- .71,4 72, 7 

*00 69,7 71,3 7i,3 

-_IflO- 6?.4 -7„0,7 69 , 3 
63C 7o t i 7 i, 9 7i,7 

fXM> - 69,-4- 7p *4 - 7« ,7 

1000 69,5 71,3 7i»9 

-1250 -69,1 -71,7 72,0 

1600 7q,2 72,3 ?1*6 

2000 74,3 75,9 75 • 5 

2900 86,5 87,2 66,1 

7-*8 .7514 7 4 t8 

73,1 7?,i 76,5 

65.4 66,9 86,7 

79 p 0 81,6 80,5 

80*5 — 84I-6 8**8 

B 0 r7 8j,5 8f,2 

77.4 78,6 -7.9,3 

75,6 76,1 75,9 

.73 ,.2 7J# 4 73f 5 

♦2,5 93,3 93,1 

Jl,5 -92,9 93,0 

FMDB lo5,0 lO 6 * 3 


- itil 

im 

—BflOO 

10000 

-12500 

I 60 OO 


69*2 

65.2 
69 

67.2 
64,4. 
64 j 4 
J0*5: 
72,9 
74,1: 
72.5 


70*7 

65.1 
65*5 

67.1 

64.8 
64i3 
69,4 

72.6 

74.9 

7n ,5 

69.7 

71,3 

7-lr*-l 7l* * 

Ilf’ 


*9, 7 
66.2 
66 ( Si 
66,8 
63,4 
64 i 7 
69.2 
72? 4 
73 , 2 : 
71 j 6 


76, 2 
69.5 
- 68 . 4 
70,9 
.64, 7 
66,2 
nil 
74,2 

74,7 

71.4 


71,6 

70.4 
7 0? 5 
?2,8 

83.5 

-Jiff 

§4,4 

77.6 

-80*0 
®0»3 
._77 *4 
74,1 
7 S ,9 

90.7 
9 0,4 


69.4-68.7 69.7 

72,2; 72;i 72^2 
To. 6 71*1 
7i»6 7‘| j 7 
69^9 94,9 

68,3 681,8 

49,9 49,0 
8fliO 77,9 


7 1,4 
7t,8 
-73,5 
83,3 
7 


id- 

79*6 

77,6 

ii;l 

69 f fl 

70.3 

JS*5 


76 ,7 
73,9 

fttt 

fljf 

66.7 

86.7 
.86# 5 


lO 6 *® 103,9 lo 3 * 2 100*2 


.74,4 

71.5 

-7^*0 

7t^2 

660 8 
66 j 0 

.63,0 

89>t 

mi 

99-. o 


71j7 

?a. a 

Sit 

.44,8 

66; 4 

n,4 

75.6 
7514 
72 # 0 
? 0#6 
72 , 6 

7 M 

!i;5 

68 9 

76.6 

ill! 

7i'$ 

n 6 

47j9 

69;e 

64. 

89 

86 t 

98 ; I 


? 


72*3 

69.8 

68.4 

70.9 

65.0 

67.5 
73,3 

76.0 

76.5 

72.2 

71*3 

72.7 
7 2 »9 
73. fl 

70*4 

70.0 

78.1 

* 8*7 

47.3 

?!:§ 

??:? 

67.5 

67.5 

64.8 

90*0 

86,7 

*9,6 


72; 2 72.9 

69,2 69,9 

5! I &J 

65*9 46.9 


66.7 69,9 
74,0 74,7 

76.4 78.2 
77 io 77,8 

72.8 72,8 

72.4 73,4 

73.9 73,3 

fi;s 

fri-ftt -V# 

71.9 73.1 14*2 


29*3 
72 * * 

*1*4 

70.4 
67l9 

?i»i 

75.5 
78 + 3 

2 

73,1 
73,7 
73 8 


75* fl 

73.5 
12 ; 9 

72l2 
OB!? 

n \ 4 

76 8 
'78 1 
'774i 

73,9 
73 0 
75|2 
74*5 — 7**1- 
■74,0 73*4 

-74,7 74^1-. 

*2 j 8 72,0 

75,0 74.4 
• 617 


8*,.6 

8J.6 

79.9 

79.8 

77.4 

76.4 
_78,4 

77.8 

76.4 
73*5 

71,7 
73,2 


79,8 82,8 62;s 46)7 65,4 

Ji:S t|;I ij;? Id 


f »I6 
2,2 
76*1 
74,5 

nil 

ity 

67,8 

90,3 

88,0 

101*2 


<*Np RADIANS) 
JtRL 

X ) 

122^9 

121*0 
- - llM 

120,2 
11**8 
117.9 
422 * 5 . 

125.0 
- 125,3 

122*0 

m*o 

122,6 

“ins 

_ -»«4* 

lll\ 

134.0 

- 1 , 


■iw 

7o,5 

92.4 

90,8 

104.0 


79 . _ ^ 7|9 
76,8 75.7 


■f iiz- ir:i 

69.7 67 8, 6»,2 

92*3 92 7 96,3 

90#7 9i;6 92,1 

104. 0 1{,5. 8 iq5* 1 


m 

- if!:! 

1*5*1 

- . - 181*1 
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Table A- XXV I . 

FULLY TREATED MOD VIII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
APPROACH 


*0 

*8 

" 

i 

full 

*1 

SIZE SOUND PRESSURE 
1 6 63 1 q 6515 66, 3 

levels 

66m 

scaled prom 

V** 7 1*4 

MODEL 

7«m 

data 

68,3 

(59, DEO. , P , 
66 . 2 66 , 9 

70 PERCENT 
65.7 69.3 

63 

55 

1 

50 

,9 

6l»0 

63. 

2 

63.4 

62*9 

64,3 

64,3 

64 

0 

04 , 3 

64.1 

63,6 

Si:* 

67,2 

90 

55 

9 

58 

» 8 

61.4 

62, 

6 

63,4 

64.1 

65,8 

63.8 

66 

5 

67,0 

67.1 

66.7 

66.0 

100 

56 

9 

61 

.3 

661 4 

67, 

7 

69 . 5 

68 « 6 

70.6 

7l)9 

72 

3 

72)3 

7i.8 

7l r 0 

70,0 

67,8 

125 

60 

7 

65 

*3 

68,6 

7Q* 

6 

7l,8 

7i;s 

73.7 

73.0 

74 

9 

74,6 

75)2 

73,8 

7l ,2 

67,0 

160 

63 

0 

66 

* 8 

69,7 

73, 

0 

7s;o 

72.5 

74.2 

74,7 

75 

4 

J5fl 
7 q .9 

74,8 

73,5 

?0,0 

65.4 

200 

62 

5 

66 

* 6 

68 ■ 3 

68 , 

6 

71.4 

70,9 

7 0 ,e 

7 1, 3 

7i 

1 

69.7 

68,4 

66 7 
05 7 

62.3 

250 

62 

1 

65 

.9 

66,2 

67, 

7 

68,3 

68,0 

69,1 

69,0 

70 

4 

70,5 

70,3 

68,9 

60,3 

3l5 

62 

6 

67 

.0 

68,5 

69, 

3 

71,0 

71,3 

71.5 

71.6 

71 

5 

71,9 

70.1 

68,9 

67)8 

61,5 

400 

61 

O 

65 

*4 

67*5 

6’* 

1 

70*2 

a9.8 

70*5 

71 • 6 

71 

7 

72*3 

72*1 

6’: 6 

566* 9 

62? 3 

500 

61 

8 

66 

< 3 

68 , 6 

69, 

5 

' 7o , 6 

7q ,7 

7i,0 

7o,4 

7l 

7 

72,2 

72.5 

7Q| 3 

66.3 

61. S 

630 

61 

2 

66 

.5 

68,7 

68, 

2 

7oil 

69) 0 

69,7 

710 

7i 

4 

73,0 

73,8 

7l,B 

06 9 

01. 8 

*00 

62 

2 

67 

• 0 

68,2 

66, 

3 

7q* 4 

67,4 

68,0 

68,0 

69 

0 

69.6 

71^3 

69,2 

04.8 

66.8 

59,4 

1000 

66 

1 

70 

.5 

72.0 

70. 

6 

72,0 

68)9 

68,2 

68,0 

68 

6 

69)7 

69,6 

68,8 

61,2 

1250 

?e 

1 

*1 

.7 

84,4 

*1. 

2 

81,8 

79,0 

77,0 

75,6 

76 

6 

77.5 

79.1 

77,3 

78,3 

72,1 

57,4 

1600 

6 4 

i 

69 

,9 

71. 1 

70, 

1 

Ji,9 

68) 0 

66,7 

66)5 

67 

1 

66,2 

70,1 

65)4 

65)5 

2000 

67 

6 

73 

,3 

72,5 

72, 

0 

7q 1 8 

67.7 

66, 9 

67,9 

65 

8 

69.8 

68.5 

67,8 

66.3 

60*0 

2*00 

76 

4 

®0 

.3 

62,8 

•if 

9 

®0*1 

77.6 

75,5 

73.9 

73 

A 

73.6 

v!i 

77.3 

74.6 

66.8 

3150 

69 

6 

75 

1 6 

76.7 

75. 

3 

77.1 

72.5 

70 , 7 

71)2 

71 

8 

91*8 

77,2 

72'. 0 

66)8 

59.1 

4000 

71 

0 

78 

.5 

78,9 

77, 

7 

78.1 

73*6 

71.3 

71.0 

72 

1 

74)8 

77.7 

73.1 

68)3 

60.8 

5000 

71 

4 

75 

*8 

77.8 

78, 

4 

76,7 

73i3 

71.0 

7l)2 

71 

0 

71)2 

74.4 

7l 1 1 

06)4 

03)7 

57,5 

6300 

67 

a 

72 

.9 

76.1 

75. 

9 

73.5 

69,8 

67,1 

68,0 

67 

0 

69,4 

72.5 

68,1 

55,7 

*000 

69 

6 

70 

.6 

73.1 

73. 

2 

73.4 

69.7 

67,1 

66.7 

67 

7 

68,2 

70.1 

66,1 

60,« 

52.1 

10000 

62 

5 

67 

,9 

71*2 

70, 

7 

70«0 

68,5 

65,1 

66,0 

65 

9 

67)5 

68,2 

64,2 

57 1 

48.8 

OVERALL CALCULATED 


6 

87 

.2 

89,3 

68. 

2 

88,1 

05)6 

84,9 

64.9 

83 

2 

85,7 

87.2 

85.1 

83.1 

76,4 

PNDB 

n 

0 

100 

.5 

102.7 

102, 

1 

101.4 

98.8 

97,4 

96.9 

96 

9 

98.2 

190.4 

98.2 

95.3 

88.4 
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Table A-XXVII. 


FULLY TREATED MOD VIII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100’ ARC 
72% FAN SPEED 


MODEL 

rRgo, 

so 

63 
80 
S.OD 
125 
100 
200 
" 250 
315 
400 

500 _ 

630 
... 800 
1000 
1250 7_3 

1600 73 

_ 2000 79 

2500 60 
_J15C_ ?6 


SOUND PRESSURE LEVELS ($9, DEQ, F , 70 PERCENT REL * HUM, DAV > - ANGLE* FROM INLET IN DEGREES U*D 
*0, ?0| Po . «Q» fo, JD, ?0. 100t _ UOt 120* - 1»0. 1*0 « 

(0. 32K0, 70><e, 87>U.-C5){1, 2*m t 40m. 37) U»75m, 92X2. 0*)<Z.Z7M2, 44)1*, 4tM2«7’M )< >{ 


7.2j3 

69,3 


.68 

69 

6 9 
68 

70 

76 
78 
78 

77 
77 
75 
73 


. 6300 
9000 
10900 

20000 

OVER all HBliltefi 
OVERALL CALCULATED 
PNDB 


60 

81 


64 

?i;3 


J5 

98 

98 

113 


71,1 

72.0 
69,7 

69.3 

71.0 

69.4 
_72 , 0 

77.9 

78.9 
78,9 

_7?«.6 

78.1 
76,0 

74.6 
75,3 

76.2 

79.7 
Bl.S 

90 . 8 


73 jO 
71,7 
71,5 

73.0 
75,4 

70.0 
73,2 

7d;o 

.80i9 

77,9 


Si;* Sl'.l 

"93 , 4 

84*1 
86.9 


SB 

79 , 3 
99.1 
99.7 
113.3 


72.2 

74.4 
7J. 7 
72 f 9 

73.6 

69.7 

73.9 

79. 2 

78.8 

77.7 

76.9 

79.0 

79.7 

76.3 

7 9.9 

76.1 

79.6 76,9 

81.9 79,1 

90.8 .?2,9 

SB Sill 

92,0 “ 87,3 

83.6 _§li5 

87.8 80,0 

Si:i S ?;1 

J77*1_T5 j 2 

98.9 96,0 

99.5 96,4 


73.9 74,2 

71.9 73.4 

72.2 73,6 

73.2 
77.4 

71.2 

74.6 
7§,0 

80.6 
8 fl, 1 

70j4„ 76.? 76, 

77.7 79,3 80,9 

77.8 79,o T9; 6 

77,7 79,5 79,4 

77. S 7B .8 78,4 

76,3 


... f? 

73.9 

77.8 
72.1 

75.9 
79.5 

10.3 

78,8 


7?,o 

80.2 

96.9 
79,7 
81,0 

89.5 

81.5 

89.9 
80,1 


73.9 

97.9 99, 

. . 98.9 95. 

114; 2 in ,3 XI*. i 111, 


74.4 
74.9 

73.0 
73,8 

79.1 

72.4 


79.7 
75,4 

74.8 

74.8 
76*1 
73,7 


77,4 _ 79 t l 
80.3 82,4 


v re 1 . 

78,6 70,8 


75.0 
7? 1 4 
92.? 
79 ; 4 

77.6 
86 ;> 
78*3 

82.7 

?i:S 

72.3 


81,8 

80,8 

_77*9 

Bi,3 

78,5 

79.4 
J3,0 

76.7 

75.7 

79.9 

88.8 

?S:S 

02,2 

75.5 

70.5 
73,4 

71.9 
69,g 


02*4 
8l»0 
11 ll 
81 1 9 
7?j4 

00.0 

7|oJ. 

73.3 

78.7 

76.0 

-8010 

76.4 

76.8 
$2.3 

70.4 
©0*4 

JJ±L 


76.2 77,0 78,5 

75.5 76.7 78.4 

_75.6 76,9__78,7 

74.7 75,7 77,6 

*6.4 .74,0 77,0 

74.6 77,2 79.6 

80 (3 

83.3 

83.4 
80,0 
Id * 8 
82.9 
80. 3 

80.3 

_ 80 XJ. 

78.5 

77.3 
77,1 

JM 1 3 

fcS %)l If ;1 IS;! 

64.3 “• 


12 .7 83 ,? 

85,0 86.1 

13.8 ..89,0 

61.5 81.6 
1Xj7 

83.6 82.9 
11,5 
61,4 



80,9 

80.8 

80.7 

79.1 

71.3 

01.4 

85.7 

07.2 

86.0 

83.4 

84.2 

03.7 
82.9 

81.7 


04.3 

84.5 

83.6 

81.4 
00.5 

83.8 
87*0 

80.8 
86,9 

83.4 


88,1 

87.7 
_86 «i 

82,6 

10.7 
84.0 

_.87,1 ... 
87,3 
85 l3 

82.7 


84,0 68.8 

eO‘682‘7 

80.4 82.9 

•?W ?!;! 

74,2 7 4.5 

93,9 94,2 94,4 95.5 97,7 
93,7 94,1 08,3 19,3 97.9 
100,4 109,4 197,0 1065 112. 


7 9,2 

75,1 

7§;g 

72*7 


JS4.2_3.3jJS- 
03,6 82.1 

82.0 00,7 

80,8 79,9 

l*,3 -Sflifi _ .79,8 
80 .? 79,4 78.6 

70.2 __77_»9 

80.3 79,3 

94.1 69,0 

K;J JS:S 

85,7 84,8 83,7 

«0'6 79,079,4 

82*2 86*9 79,4 


77.1 9 
75.9 

74,0 

97.2 

97.3 


77,2 _78,jb 

74.9 77,7 
72,7 _78ifl 
99,0 99.3 

98.9 98.1 


ill.l 113,4 110,9 


radians) 

-PUL 

) 

127,8 

127.7 
- 127,0 

129.0 
126*6 
126,6 

130*9 

133.1 
X32.6 

130.5 
130.4 

131.4 
X29.9 

129.8 

X29+6- 

128.6 
- J 20.1 

120.8 

— 143*9 

13!:) 

139.2 
X32-.7- 

136*5 

m 

133,2 

... . 148.1 
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Table A-XXVIII. 

FULLY TREATED MOD VIII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
72% FAN SPEED 


50 

63* 

FULL SIZE SOUND PRESSURE LEVELS 
2 65*1 69,6 7li 4 7g*3 73*9 

scaled froh 

73*5 74 » 3 

HODEL 

73*9 

data 

74*1 

(59, DEG, f t 
74*9 74*9 

70 PERCENT 
74.9 72-5 

63 

63* 

0 

66,7 

70,9 

73,7 

76,5 

77,3 

78,7 

79,5 

79,5 

72.4 

74.2 

73.? 

73.9 

70.5 

eo 

61* 

9 

69;o 

66.9 

66,3 

70,2 

71,6 

72*0 

73,2 

73,6 

75.5 

76,8 

77.0 

77.1 

73,6 

100 

63* 

2 

67.5 

70.6 

71,5 

73.6 

79,3 

77,0 

78,5 

79,3 

60.9 

01.1 

81-2 

80,8 

76.5 

125 

6*. 

4 

73,3 

76.3 

77,2 

77,6 

70.9 

BQ, 3 

*1*8 

82.3 

8 3.2 

83.2 

82.6 

81,8 

76,9 

1«Q 

71* 

3 

74,2 

75,8 

79,0 

79,5 

79,6 

8l,3 


82.3 

82.0 

82. g 

81,4 

79,4 

74.3 

200 

71, 

4 

74,2 

74,6 

76.1 

79,0 

78.1 

80,2 

80,3 

78,9 

79,6 

78.6 

78,7 

76,2 

71,6 

250 

70* 

0 

72.7 

73.8 

74,4 

75.8 

75,7 

77,3 

60.3 

79,6 

79,8 

80.5 

79,4 

76,8 

71*9 

315 

70, 

1 

73.3 

76,5 

75,7 

78,1 

79,8 

80.6 

81,1 

81,2 

81.6 

79.7 

76.8 

76,1 

70,5 

400 

67* 

7 

71*0 

72*5 

75,7 

77,8 

78 i 8 

77*0 

78,5 

7? , 3, 

79,5 

79.2 

77.5 

74.4 

08.9 

500 

66 * 

1 

69,9 

73,2 

75.6 

78,2 

78,5 

78,7 

79,2 

79,o 

79.3 

78.7 

76.6 

73.1 

67.8 

630 

65, 

4 

70.2 

72,6 

75,3 

77,5 

77,5 

77,2 

78,5 

78,6 

79,0 

78.8 

77,2 

72,9 

67,5 

800 

65, 

7 

70.9 

72,6 

74,1 

77,2 

75,8 

75.9 

74.9 

77,3 

77.1 

77,9 

77,7 

75.6 

71.4 

66,0 

1000 

66, 

e 

73,3 

72,1 

74,7 

77.6 

74,0 

75,7 

75,9 

77,0 

76.5 

74,3 

70,0 

65,0 

1250 

72, 

4 

76,0 

77,9 

76,8 

78,7 

76,4 

75,1 

75,0 

75,7 

76,9 

77.1 

74,6 

71,9 

66 , 0 

1600 

86* 

0 

91.2 

93.1 

90,5 

95,3 

91,8 

88,0 

86.9 

82.7 

63.6 

68.9 

84.2 

85,4 

76.1 

2000 

72, 

2 

77,2 

77,9 

76,0 

7B , 2 

74,4 

73,1 

75,3 

72,9 

76,6 

74,4 

72,6 

7p.9 

64.9 

2500 

73* 

6 

70,9 

80.2 

79.4 

79.4 

76,6 

75,7 

75,7 

76,9 

76.7 

78.0 

75.7 

73.0 

66,3 

3150 

79* 

3 

67.4 

88,2 

84,9 

88.0 

85,7 

81.3 

81.3 

82,8 

81.9 

84.9 

79.7 

75,5 

68.8 

4000 

72* 

1 

78,0 

79,8 

79,1 

00,1 

77,4 

74.8 

79.5 

77. a 

78.2 

78.6 

74.5 

70.0 

63.8 

5000 

74, 

9 

80*8 

84,4 

84.1 

85.1 

82,3 

78.3 

60*1 

80,9 

78.6 

79.9 

76.9 

71,0 

63.8 

6300 

71* 

9 

77,5 

60.0 

00,9 

79.5 

79.7 

73.7 

74,6 

75.4 

75.8 

76.3 

71.8 

67.6 

61.4 

8000 

66. 

4 

76.1 

76,4 

78,3 

78,7 

76,7 

73.0 

73,8 

79,7 

74,9 

74,1 

70,4 

64,9 

59.6 

10000 

64, 

9 

73, B 

75.3 

79.0 

74,9 

74,1 

71,1 

72,5 

73,8 

73,9 

72.2 

66.5 

62.0 

57.7 

OVERALL CALCULATED 

09. 

7 

94.0 

95.8 

94.2 

97,5 

94,9 

92,9 

93,1 

92,8 

93,0 

94.3 

91,9 

90.6 

84.8 

pndb 

102. 

3 

107,1 

108.5 

107,2 

110,3 

107,7 

105,2 

105,2 

109,6 

105,3 

107.0 

103.4 

101.9 

94.6 


DAY) 



Table A-XXIX 


FULLY TREATED MOD VIII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 

100' arc 

84% FAN SPEED 


MODEL SOUND PRESSURE LEVELS <39, pEQ, F, 70 PERCENT RgU HUM, S AY » . ANGLES FROM INLET IN PEGREE8 

_}Di. JUi. „?fli ^Qt. _ ID* §9t *0. 1001 Uflt A2Q, 130> llfl.t l5fi» 160. 

FB60, <O,52)<O,7OHO,07){l,i5)<l,2ZHl ( 4pVIl,97)(l,7S)lS I 92H2,O9)<2,27)<2^4Ke t 62><2,79H )< 

St 7i,0 7a; j ?9,2 75.,$ 76i4 76,7 ?f.,7 79,0 li.9 ftl.3 83.6 ll,S. ft.B 


(AND RADIANS) 
PWL 


63 71,3 

BQ 70, B 

iOO 72,0 
1Z9 72,0 

160 71,7 


73.5 
7?. -4 


75,9 
.74,2 
74, a 


74,7 
74.1.8- 


lOpo 

2000 

2900 

JS1*9. 

4000 

5000 

6300 

J 8000 

10000 

12900 

1*000 

oterali: heaISrIS 
overall calculated 


72.7 74,8 75,2 7* 

79 1£ 79 j 7 77,0 80 

72.7 72,9 73,6 74 

200 72.3 74,6 70,3 74,6 76 

250 79,1 01,9 89,1 80,8 83 

~ “ 18 *1 -Sir? 

81,1 00,0 

82.2 93.6 
3O;i”S0 r 8 

70.3 70,0 

79.6 

81.6 

??;« 

05*0 
82,7 
98,9 


819 

400 

900 

030 

IPO 

000 


8.2.10 
81,7 
80 L 9 

80.9 

76.2 
77,4 
77,4 

70.1 

80.3 
_?2?1 

64.4 

94.1 

87.9 

83 .! 6 

84.9 

01,6 

79.4 
76.6 


li:s 

79.2 
7?,4 

82.2 
97.8 


m? 

80.5 

J2j0 

W 

BfiiO 

82.6 
83,5 
*1,0 
11.7 
80,1 


801 1 
®Z 
83 

H 

11 


81 


88,6 


06,0 
93.7 
B9.i 

69;i 
83,9 

82.3 

79.3 


’itT.igo 


91,2 
86.7 
87 i 3 
84.5 
02.0 

,79,2 

97,1 101,3 100.7 100,6 102 
96,0 102,0 101,0 100,3 102 


80,6 
86 j 9 
92,9 
I? JO 

11 ;? 

80.7 

77.8 


PNDB 111,9 116.8 116.1 119,7 u7 


79 i 9 

70,9 

79.8 

?7if 

74.2 
78 if 

04.4 
83 0 

81.4 

80.2 

MfP 

St!! 

80. 0 

70.9 

70.7 

9 1.0 

84.9 
B3i9 
9g,q 
86.2 
83 i 6 

01. 1 

78 ; 8 

74 ;9 

97 . 9 

97.8 


77.4 

74.0 

76.3 

01.7 

79.0 

80.3 
86 « 3 
83,6 

81.9 

81.0 

83.9 

01.6 

01.9 

01.8 

79,6 

76,0 

76.0 
88-1 
8{),9 

01.3 

84.2 
8g.@ 

01.0 

76.2 

75.0 

72.0 

96.1 

99.9 


78 
77 
77 
99 ti 


78 
02 
85 
85 
82 
83 
65 
52 
«2 
as 

79 
78 
89 
62 
00 
83 

80 

n 

75 

73 

96 

96 


6 H2i2 109,7 HO 


76.8 

76.9 

'fill. 

82.fi 

78.7 
§3ii 

87.9 

85.8 

62.8 

89.2 
80,6 
82 16 
82,8 
82.0 
Si.p 
80 , 6 

81.2 
8B.4 
01,7 
81,2 

85.0 
81*9 

83.6 

77.7 

76.7 

74.4 

67.0 
97,2 


79 


80 

79 
02 

80 

85 
00 
flj 
89 

86 
87 
05 

85 
84 
82 
02 
82 

86 
'84 

82 

89 

83 

!S 

77 

7S 

99 

98 


11Q.6 m 


82.0 
02.0 

50.9 

02.0 

03.1 

07.9 

90.1 
ii . 1 

85.3 

87.6 

86.1 
86.0 

85.6 
85,5 

84.4 

63.9 

83.9 

93.5 

65.5 

64.2 

90.9 
86-4 

86.2 

82.6 
60.4 
78.3 

100.1 

100.7 


04.5 

84.3 
82.8 
01 .? 

85.4 
89,7 
91-4 

8S,? 

85.6 
B6.2 

87.3 

85.7 

84.8 

84.6 

83.3 

82.9 
02.2 
88*1 
82,1 

82.7 

83.5 
8l ? 2 

»:i 

75.2 

73.4 


86,6 

80.4 

85.6 

53. 6 

88.9 

92.2 

92.8 

90.8 

86.9 

80.3 
80.0 
86. 0 
B4.6 
84|? 

83.0 

62.3 

82.6 
9*.0 

85.7 

83.9 

84.0 

81.8 

01 


91.7 

86 1 6 

84.9 

87.9 
91*1 

91.3 

86.7 

84.7 

86.4 

85.2 
83 16 
83 » fl 

83.4 

81.7 
00.9 

81.7 
92*8 

85.3 

02 1 6 

84.3 
Bl -6 


7&l2 lV,\ 


76,4 77,3 

73.0 77.7 

99.7 101,8 103.0 
99.7 101,6 101.5 
114.7 111.6 ii4,4 li4,o 


n 


> 

muz 

131.2 
-130,5 

128.9 

131.4 
13Q.6 

134.7 

137.6 

135.5 

133.0 

134.4 

134.8 

132.0 
133*1 

133.4 

131.7 

131.3 

131.8 

145.4 

138.0 

135.6 

140.6 
13? -1 

111:1 

135.0 

134.9 

150.6 



Table A- XXX. 

* 

FULLY TREATED MOD VIII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200’ SIDELINE 
84% FAN SPEED 




FULL. SIZE SOUND PRESSURE 

levels scaled £kqm 

MODEL 

DAT A 

<59 


DEG, 

F, 

70 

PERCENT rel 

50 

65 

>6 

66 > 4 

72»2 

7316 

74*4 

75,3 

76-0 

77 1 

0 

77 1 ip 

77, 

1 

78 

>3 

78 

♦ 6 

79 

• 1 

76.6 

63 

66 

.2 

73,9 

77.0 

76,1 

79,4 

77,o 

»1,4 

84, 

9 

61.1 

6q. 

4 

79 

.3 

77 

.6 

79 

,1 

74.7 

80 

65 

0 

68,3 

70,1 

71,9 

73,2 

73.7 

75,4 

78, 

0 

77,7 

79, 

0 

80 

3 

81 

.0 

81 

8 

7 7.5 

100 

65 

(5 

70.1 

73,5 

74.8 

75,4 

78,2 

79,8 

01, 

7 

82,1 

84, 

1 

85 

.0 

85 

.3 

85 

,3 

00,5 

125 

72 

2 

77.4 

82.2 

85,0 

84.4 

83.8 

85,8 

84. 

9 

86,5 

87, 

0 

87 

• 2 

86 

.8 

85 

,B 

80*5 

ISg 

74 

l 

77,8 

78,9 

«lt8 

n.j 

82,3 

83.0 

84, 

5 

04,7 

85. 

2 

85 

,1 

64 

, 3 

83 

0 

77,7 

74, 

5 

76,4 

76,9 

78,6 

79,1 

80,7 

81,4 

»1, 

8 

61,7 

83. 

1 

82 

,3 

00 

9 

79 

7 

73.5 

250 

73, 

6 

77.4 

80.5 

a Q, 1 

78,5 

79,5 

0Q.4 

82, 

4 

84,0 

84, 

4 

64 

5 

83 

4 

Bl, 0 

79.0 

315 

73 

0 

75.2 

77,6 

81,5 

80,9 

82,5 

83.3 

84, 

7 

84,4 

85, 

1 

83 

,0 

82 

.4 

80,9 

73.5 

400 

70 

4 

73.3 

74.7 

77.9 

78.8 

®0 * 2 

bq.o 


8 

81.3 

83, 

2 

82 

.8 

8 0 

.7 

78 

.4 

7i • 0 

500 

70, 

5 

74,5 

77,7 

®0 * 5 

80,9 

81,4 

61.2 

»1. 

5 

81,5 

83. 

1 

82 

3 

79 

.7 

76 

8 

70.9 

630 

69, 

5 

76.4 

79, B 

91 ! 3 

81,7 

81.1 

Bl.l 

01. 

8 

81.4 

62, 

4 

82 

1 

79 

,6 

76 

3 

71.0 

BOO 

69 

3 

72,9 

75.7 

78,8 

80,1 

7?,5 

78,9 

80, 

5 

79,6 

80, 

6 

60 

,9 

78 

,0 

75 

0 

69,0 

1000 

69, 

9 

74,6 

75,9 

79,5 

79,8 

78,0 

78,0 

79, 

0 

79,2 

79, 

9 

60 

0 

77 

.1 

74 

1 

68,0 

1250 

67, 

9 

73,1 

74,6 

77.3 

77,7 

75,8 

75.9 

76, 

8 

77,0 

77. 

7 

77 

,8 

74 

9 

71 

8 

65.6 

1600 

71, 

5 

76,8 

78,3 

77,6 

80,0 

78,5 

77.0 

77, 

6 

79,5 

79. 

7 

80 

1 

76 

4 

73 

8 

67.9 

2000 

63, 

0 

93.0 

93,9 

?«■* 

98,5 

9g,5 

87,0 

68, 

0 

66,6 

65. 

5 

89 

5 

82 

,2 

83 

8 

78.6 

2500 

75, 

2 

65.4 

66,j. 

86,2 

*0,4 

83,3 

79,8 


4 

80,6 

81. 

4 

81 

5 

76 

.1 

76 

6 

70.7 

3150 

74, 

4 

79.6 

84.4 

85,7 

83,7 

82.1 

0Q * 0 

79, 

0 

79,3 

79, 

4 

79 

9 

76 

,4 

74 

3 

67,3 

4Q00 

77, 

a 

87.0 

86.7 

89,9 

88.7 

88,5 

82.9 

n» 

7 

83,0 

82. 

3 

06 

5 

76 

.6 

73 

6 

68.1 

5000 

73, 

5 

82,6 

82.4 

85,4 

85,3 

85,1 

79.9 

79, 

3 

79,8 

80. 

4 

82 

2 

74 

.7 

71 

7 

65.2 

6300 

74, 

1 

82,4 

82.9 

85,5 

65,3 

84,5 

80,7 

80, 

0 

81.9 

79, 

8 

81 

8 

74 

.0 

70 

5 

62,2 

6000 

69, 

7 

76.3 

79,8 

8fl,8 

81.0 

80,0 

75,3 

75, 

5 

76,0 

76, 

0 

77 

9 

68 

.7 

66 

3 

57,0 

10000 

66 1 

1 

74,2 

77.1 

77,9 

79,6 

78,0 

74,5 

74, 

3 

75.1 

74. 

1 

75 

5 

67 

.1 

63 

1 

54,3 

OVERALL CALCULATED 

67. 

7 

95.8 

97,0 

98.3 

100,6 

96,6 

95.6 

95, 

8 

95,7 

96, 

1 

97 

0 

94 

,3 

93 

4 

08.9 

PNDS 

101. 

3 

109,6 

110.9 

112,0 

114,5 

110,3 

107,4 

108, 

1 

107,7 

107, 

5 

109 

5 

104 

.2 

103 

6 

97.9 


DAY) 
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Table A-XXXI. 

FULLY TREATED MOD VIII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
TAKEOFF 


MODEL SOUND" PRESSURE LEVELS <59, DEG, F, 
10, 40, 50, 60, 70,. SO, 


70 PERCENT, REL, NUN, DAy) • ANGLES FROM INLET 1R DEGREES 
90, 100. 110, 120, 130, 140, 150, 160, 


<ano RADIANS) 
PNL 


SO 

63 

-SO 

100 

Ho 
_ ..200 
250 
— 315. 
400 


7 . 3,6 

73.7 
73,9 
74,3 

74.8 

79.1 

76.2 

82.2 
87,1 
83,7 


— 90S— 92jO. 
630 83,9 

800 

1000 
-1230- 
1600 


-HB 

?000 

m 
-8800- 
10000 

Httl !!:» 


20000 

verall measured 

CALCULATED 


8-,0 
6§,9 
.83 1 3. 

79.7 

84.7 

62.3 

tilt 

66.4 

85.9 

_88' s 

84.5 
8< 

1\ 
76,4 

98.9 


PNDB 113,4 ii8 


79* 

5 

?6f7 

77»7 

78. g. 

76< 8 

79v 4 

81; 0 

8l* 

7 

82; 9 

83; 0 

76, 

2 

78.2 

77,4 

77 • 4 

78", 1 

79,9 

8i:7 

82, 

1 

82.9 

83,9 

76, 

5. 

78,9 

78,3 

79,0 

70; 3 

80,2 

6i ii 

01? 

5 

83,5 

85,6 

75, 

1 

78,2 

78,1 

78,4 

78^9 

79,8 

00 1 5 

61. 

1 

82,4 

64,1 

70, 

4 

70,9 

70, j 

77,4 

77, fi 

77.8 

7?. b 


3 

89, 4 

83.6 

70, 

4 

76,9 

00,6 

77,6 

78 1? 

79,8 

01, 2 

bS. 

6 

85,6 

87,9 

78, 

4 

00,0 

79,7 

8g » 2 

a t ;6 

B3 ■ 7 

85,5 

86, 

9 

89,3 

9i,6 

84, 

4 

05,4 

05,6 

85,7 

85,2 

87,1 

88 0 

89, 

3 

91,3 

93.4 

.87, 

2 

-87,0 

09,0 

88,5 

85,7 

.88; 3 

88,5 

891 

1 

01 >1 

92.2 

83, 

9 

84 1 0 

03,2 

83.3 

03.4 

64.3 

89.9 

66 , 

0 

87.3 

89.2 

— Si? 

4 

_ 8.3 j 2 

02-, 4 

82,0 

01,7 

83,4 

as; 5 

87, 

6 

89,3 

«1,3 

83, 

6 

63,1 

04,6 

09,9 

B7il 

88,3 

88,7 

89. 

5 

9li0 

90*5 

Ami 

eg, 

A 

1 

Si',! 

514 

-04*1- 

86,5 

”®5? JH 
85.4 

-84,4 

85,0 

-84.0 

B7.1 

87* 

87. 

3 

89, 5 
66,7 

-»0»8 

*0,0 

.88, 

0 

66,2 

85,9 

80,2 

80;? 

87,4 

87,8 

87. 

6 

89,0 

9ft, 5 

89. 

3 

82,0 

03*2 

85.8 

03*3 

83,9 

B4,9 

86. 

2 

87,3 

69.1 

.86, 

8 

02,5 

.03,7 

-85,4 

-.03, 5' 

.834 4 

65,0 

65. 

6 

80,9 

88,3 

88, 

0 

82,4 

84,7 

87,3 

85,7 

85,1 

83,1 

85, 

1 

87,2 

68,7 

-’Of 

100* 

9 

0 

91,2 

97,4 

89,6 

99,1 

100*0 

\V,t 

*iu 

1 ill 

87* 

93, 

0 

4 

n;s 

89*7 

♦2,2 

is: 

7 . 

4 

95,7 

*0,1 

|6^4 

9o.0 

fl:s 

ii'l 

.94,3 

89,7 

88,2 

86.3 

87, 

86. 

6 

4 

67,4 

85,2 

86,2 

♦0,3 

efi! 

0 

2 

5i;i 


-9,10 
68. 5 

9o?0 

86,6 

!i;i 

ii\t 

87? 
84 ■ 

t 

90tl 

84.1 

92., 

66.3 

86. 

4 

80,0 

08,8 

... 07,fl 

. . 84 , Q 

00*3 

so; 5 

81 

7 

02^7 

65,4 

83, 

9 

83,9 

84,6 

64.9 

81,0 

79,6 

78,1 

80, 

8 

81.6 

83,1 

„00-i 

4 

01^5 

?fl,9 

—00*2- 

77i 4 

7.6,3 

70 j 4 

78. 

3 

00 

8ft, 4 

102. 

5 

102.5 

103.0 

103,3 

101,2 

108 '.l 

100,0 

160 

8 

102,3 

103,6 

103, 

3 

102,8 

103,3 

103,9 

101,4, 

100,2 

100.3 

101, 

1 

102, A 

103,7 

II 8 , 

4 

117.2 

110,3 

li’,0 

110,4 

llM 

ii4, 0 

110. 

1 

U 4 *l 

110-3 


■:? 


87 

87 

88 *.7 
87,4 
86.6 
9o;a 

94.9 

95 0 

P 

93.3 
92. g 

till 

88.9 


•2; 1 
93,1 
92 4 
90,3 
88,8 
94 j 3 
97 1 4 
97 5 
94.8 
«1,4 

93.1 

92.2 
91*5 

89. 3 

!*j? 

87;3 

87.1 
86; 2 

93.1 
48,7 
84,5 


’6*3 

97.0 

95.2 

l\:l 

93.7 

96.3 

96.0 

93.8 
9fl,5 

91.1 

89.7 
89 , ■ 

88.2 

88,5. 

86 f 3 

86.4 

86.7 

§7*1 

94.8 


88,0 
88,1 
87} 3 

92.5 

88.5 

65.5 

f7t4 

84.1 

62.2 
60.9 

79 J5 75.3 79,0 

104,3 lo5,8 100,5 


«:»■ 
u;i u:i 
»!l W\ 

75|3 79,| 


H 


X 


110.9 U 7, C u7,3 


a:' 

134,9 

133.0 

tn: 9 

139.2 
1«0.6 

- - 1 - 40.0 

136.6 
.. 4.37,8 

138.6 
— 1j*7 , 7 

137.4 

-138,2 

186.0 

lj9 « 2 

147.2 

iU:l 

lit 1 .’ 

. _ 138 j 7 
138,1 

137.7 

153t 7 
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OVERALL 


Table A-XXXII. 

FULLY TREATED MOD VIII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
TAKEOFF 


ll 

80 

100 

125 

160 

200 

ill 

400 

500 

ill 

1000 

1250 

1600 

*000 

25qo 

3150 

4000 

5000 

6300 

8000 

CALCULATED 

PNDB 


68 

69 

75 

?! 

H 

3 

*9 

71 

76 
73 
7* 
84 

77 
76 

78 
75 
73 
69 

*9 

90 

103 


FULL SIZE SOUND PRESSURE 

77 *S 
76 • 5 

76.7 

l 9 '* 

84.6 

87.4 
°2 • 2 
80; 8 
8 4»6; 
8 2t 9 

85.2 

®4f 8 

84.4 
84,0 

85.8 

89.9 

98.5 

93.4 
9o * 8 
9 li6 

87.6 

86.5 

65.2 

81.3 
102.5 
116,4 


scaled from 


*0 

<2 

70*8 

72*1 

?! ll 

?*;) 

,4 

72.0 

74,1 

78.9 

,3 

74,0 

77,1 

77,9 

.3 

79,8 

82.5 

83.8 

tO 

,5 

?iH 

84*0 

8l*0 

®1*4 

•7 

.5 

m 

80*1 

79,9 

80‘s 

82.8 

,4 

77.6 

79,2 

83,3 

,2 

77,0 

80,0 

83,5 

! 6 

82i 8 

82*8 

S|!J- 

,6 

77,6 

78.6 

.5 

81,4 

78,9 


,8 

82,5 

80 , 8 

82*3 

,7 

85.2 

87,5 

89.5 

,7 

94,3 

93,7 

96,7 

,4 

B4.8 

9i,8 

93,9 

.3 

63,4 

86,3 

88,1 

.7 

87,9 

89,7 

92,4 

<1 

82,5 

86.6 

88,0 

»4 

80,7 

84,0 

87,0 

,7 

78,3 

81.2 

83,7 

.7 

74.9 

79,2 

80,7 

.1 

97,6 

99,2 

101.5 

,4 

111,9 

112,7 

115,1 


78*5 

76.5 
78 ? i 
®1 * 2 

84.6 

81* 0 

86*3 

84.6 

85.5 
8gj8 
®2f 4 

82.6 
84 1 7 
86,6 
95; 8 

9lU 

87,5 
89 i 1 
86,3 
84,1 
8218 
79; 2 
100.5 
114 


w.t 

79.4 
83,2 
B6', 6 

87.8 

83.7 
B-»8 

8 f, 6 

85.7 

85.1 

06*6 

83 . 1 

82.6 

84.2 

84.4 

92.6 

9 0.4 

54.9 

85.6 

82.7 
Bq, 6 
80.6 

78.3 

99.4 


BO; 0 

78.5 
8o;7 
84 9 
87,4 

87.8 

89.2 
8*. 8 

87.9 
86 I 

86.3 
86*9 

84.0 

84.1 

*2i} 

84,8 

92.3 

87.1 
85 ; 3 

84.2 

82 ; 6 

80.6 

79.0 

78.2 

99.3 


MODEL 
2 
4 


eo 
79 

B2 
85 
88 
88 
84 

till 


2 112,3 112.1 


86 

86 

86 

84 

84 

83 

85 
91 
66 

84 

86 
84 
81 
81 
79 
99 

112 


DAJA 

80:8 

a 0 ,7 

83.9 

87.6 

89.5 
89,2 

85.4 

1|:3 

87.4 

86.6 

86*9 

85.1 
84 j 7 

84.9 

84.2 

91.9 

84.9 
82.8 
87 i 7 

62 .3 
81,1 
80,7 

80.5 
100,1 
112.3 


<59i DEO, , F , 70, PERCENT REL. HUM, DAT) 


81. 

Si* 

l 

till 

m 


85, 

1 

86,4 

87,5 

83.2 

88, 

7 

90,4 

’90,5 

85,7 

*0. 

5 

9lf3 

'90,6 

85.2 

89, 

2 

89/4 

87,7 

82.8 

06, 

1 

B6.g 

84.2 

79,3 

68 } 

5 

88; 5 

8g,»8 

79*7 

87, 

87, 

5 

6 

Sl;i 

• 3,8 

83.9 

78.1 

77.4 

86, 

7 

85,7 

81 j 5 

76,1 

87? 

-1 

85:6 

62:6 

76*2 

85, 

7 

83?6 

79.6 

73,6 

84 , 

7 

82/7 

79,1 

73.5 

85, 

■ i 

82/6 

78,6 

73.4 

86, 

0 

81.7 

7916 

73.4 

88, 

5 

86.6 

84,3 

00*8 

B4 

4 

82 *.6 

79! 7 

72.6 

B6 

1 4 

79.5 

75,2 

68,6 

88 

,4 

80:9 

77,4 

71,6 

82 

,9 

78,4 

73,6 

66.9 

82, 

2 

76,5 

71 6 

64,6 

Bq 1 

,4 

75.4 

67.9 

61.1 

78, 

• 1 


64 j 6 

58.6 

100, 

>2 

99.4 

97,9 

$2,9 

112 i 

,3 

109 1 1 

106.3 

101.6 



Table A-XXXIII 


UNTREATED MOD II BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
APPROACH 


MODEL SOUND PRESSURE LEVELS <59 DEG, F, 7 Q PERCENT NEj, 


FREQ. 

50 

63 

«0 

100 

125 

160 

200 

250 

3i5 

400 

500 

430 

600 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 

12500 

16Q00 

20000 

OVERALL MEASURED 
OVERALL CALCULATED 
PROS 


(o^xotsi) 


65.5 

6?, 9 

74. 6 

64.0 
64,8 
6?,8 

70.7 
71 ,? 

69.6 

70.6 

71.1 

46.8 
70, 3 

69 . 6 

71.2 

75.8 

84.6 

72.2 

70.1 

74.6 

6$, 9 

68.6 
68,0 
64, B 

63.1 
60,0 
89,0 

87.3 


69 ,V 

69.4 

76.4 

Mi 

69.4 

72 ,6 

74.0 

74.4 

74.5 

75.7 

73 ,i 

73.8 

7i,« 

76.4 

83.3 

89.9 
79 ,3 
81, « 

82.1 

80.7 

81.5 

86.7 

78.0 

76.6 

73.3 

95.1 


lo2.6 168,4 


40 , 90, 60, 

<0,70X0,87)11,05) 
68,3 68,? 67,2 

6»;9 69,2 67,2 

69.0 69,4 76,9 

76.9 75,5 78, i 

65. 1 65.2 66,8 

65.2 66.4 64,6 

65.1 71,9 71, 0 

74.3 76,6 7?,1 

74.6 76,0 79, i 

75,? 76,2 74;3 

79 i i 71,8 70,6 

75.0 73.2 72,0 

72.4 71,5 72,8 

75.2 74,6 72,6 

7», 1 75,6 73,$ 

77.9 76,8 76,4 

85i0 83,5 8l \ 7 

92.0 89,1 89,2 

83.8 81,7 80,6 

8; ,2 82,1 81,9 

86.7 82,7 83,0 

82.4 82,1 81,2 

84.2 81, » 82,3 

81.9 80,0 79,3 

79.0 77,0 76,2 

77.9 75,6 74,9 

7?;S 72,4 71, 1 

97.3 99,0 95,0 

96,2 93,9 93,7 

110,8 108,3 108 s i 


U*t; m A'WLca r non iPJLfci IN UfcliKfcfctt 
70, 00,, 90. 100, HO, 120, 130 , 140, 150, 160, 

U I 2Z>(l,40)a,5?)(l i 75)U.92)(2,0?M2,27) ( 2;44)(2 t 62X2,7?M 

65.1 68,3 68,7 69,7 70,2 70,6 Tl’,4 72,0 76,0 78,9 

66.6 68,1 70,3 68,6 69,4 70,0 

68.2 69,0 68,5 70,0 70.3 7o;9 

73.1 72)0 70,7 73)7 72,9 72,1 

66.8 65,9 67,2 66,8 67.4 68.0 

65.9 67,8 68,3 6?, 9 69,3 70 i2 

72.0 72,4 74,4 74,6 76,5 76,9 

77.6 78,7 7?,7 8d,2 80,8 80,8 

70.5 77,6 79,d 79,1 8fl,5 80,0 

73.6 75,4 ?4,4 74,6 75,9 76,8 

70.0 70,6 69,9 70,6 72,3 74,2 

73,8 72,6 74,4 73,9 74,8 75;2 

78.7 71,9 7g,7 72,4 72,8 73,8 

72.8 71,7 72,4 72,3 73.5 74,8 

74.2 72,5 ?3,4 72,5 75,5 77,0 

77.2 74,3 ?5,0 74,6 76.6 78,1 

81.7 78,3 77,7 79,2 81,2 Bi;« 

88.1 84,9 03,5 87,6 89,6 88;o 

80.2 75,9 70,6 70,3 80.8 80,8 

80.0 79,7 78,3 81,0 81,8 85,2 

86.5 81,2 82,3 80, 2 85,9 85,9 

80.0 77,0 78,3 78,8 80*9 83,7 

81 ; 4 78,3 79,2 70,8 81.7 84,7 

78.8 74,6 75,5 75,0 78,3 80,9 

75.5 72,1 73 , i 72,4 75.9 78,4 

73 i 4 69,8 69,5 69,5 72.4 75,5 

70.3 66,5 65,8 65,6 68,4 70,? 

94.9 92,3 92,5 93,0 95*7 96.1 

93.4 90,6 9q,9 92,2 94,2 94,6 

107,6 104,0 104, 5 106,8 Xj8 


70’.7 

73.2 

76.4 
6818 
7114 
77.6 

ai;o 

8019 

77:1 

74 ',1 

74 1 1 
7519 
76;6 

78.2 
B2;5 
8$;9 

83.8 
86;i 

85.4 
85 *.9 

84.8 

81.5 
79U 
77;s 
?2;v 
96; 7 
95i6 


72.1 

73.2 

77.6 

69.3 
7l f 4 
76,9 

80.4 
80,3 

75.1 

74.2 

75.6 

74.3 

75.4 

77.1 

78.5 

81,8 

87.6 

02,0 

83.6 

87.8 
B4,2 

85.6 

82.2 

79.8 
78,0 

73.8 
96,4 
95,3 


75.0 

74.7 

77.7 

7 0,8 

73.3 

77.4 
7 ?;? 

79.2 

75.1 

74.1 

75.2 

75.0 

73.9 

75.2 

76.9 
eq;4 
87,6 

79;7 

79.5 

83.6 

78.6 

86.3 

76.7 
74;s 

73.0 

6? ; 4 

94.8 

93.1 


77.2 

75.7 

77.6 

Jl.l 

74.6 
77,1 
70,9 
77,1 

74.0 

73.3 

74.8 

73.7 

72.5 

73.1 

70.1 

79.3 

04.3 

77.2 

76.9 

79.1 

76.1 

75.6 

72.8 

70.7 

69.0 

66.1 

92.9 

91, 


8 104,9 106,8 108,7 108,6 109;5 108,8 10?, 5 104.9 


< AND RADIANS) 
PNL 

H ) 

120,0 

119.8 

120.7 

125,2 

U7,g 

118.9 
124,5 

128.9 

128.8 

125.2 

122.3 

124.4 

123.1 

123.9 

125.0 
12?,0 
131,? 

138.9 

131.2 

132.9 

135.4 
132,9 

134.1 

131,’ 

130.5 

130,5 

129.3 

144,8 
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Table A-XXXIV 


UNTREATED MOD II BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
APPROACH 


FOUL SIZE SOUND PRESSURE LEVELS 


50 

64 , 

7 

69 i 

,8 

72.6 

72,7 

76 . 

4 

72,2 

A 3 

53 , 

7 

50 , 

•4 

60.7 

62.4 

65 , 

0 

65,0 

80 

53 , 

,9 

59 , 

7 

60,7 

63.5 

62 , 

8 

64,9 

100 

57 , 

ri 

62 , 

,5 

64,6 

68,9 

69 , 

i 

70,9 

129 

5 «, 

,8 

65 , 


6 V . 6 

73,5 

75 , 

2 

76,5 

160 

60 , 

7 

66 , 

,'S 

69,9 

73.0 

77 , 

1 

77,3 

200 

58 , 

,5 

67 , 

,1 

70,9 

73,1 

72 , 

,3 

72,4 

250 

59 , 

,1 

66 , 


68,2 

68,6 

67 , 

,9 

68,7 

315 

400 

59 

56 , 

,0 

.9 

68 

69 

,2 

,4 

70,0 

67.3 

69,9 

68,2 

69 , 
70 i 

,9 

,6 

72,5 

71,4 

500 

58 , 

.1 

65 

,9 

70,0 

71,3 

70 , 

, 4 

71,4 

630 

56 , 

,4 

63 

,9 

69,8 

72.1 

71 , 

,3 

72,7 

800 

58 

,5 

68 


72. 5 

73,2 

74 , 

,1 

75,7 

1000 

62 

,0 

75 

*'3 

79,5 

79.8 

79 ; 

,4 

60,2 

1250 

70 

.6 

81 

.9 

87.2 

85,4 

86 ; 

.8 

66,6 

1600 

58 

,5 

70 

.8 

76,2 

78,0 

7b; 

,2 

78,6 

2000 

56 

.1 

72 


73.5 

73.4 

7 V 

.5 

78,5 

2500 

59 

.5 

73 

,1 

80,8 

78,9 

30 

,5 

84,9 

3150 

55 

.0 

71 

,4 

76.4 

78,2 

78 

,7 

78,4 

4000 

52 

.9 

71 


7?.l 

78,1 

79 

.9 

6 0.0 

5000 

52 

* 4 

71 

.5 

75.8 

76,6 

77 

,5 

77,9 

6300 

48 

1 2 

* 8 

f* 

73,3 

73,8 

74 

.7 

75,0 

8000 

45 

.0 

66 

*6 

72,3 

72,9 

73 

,6 

73,6 

10000 

39 

.7 

62 

.8 

69,3 

70.1 

70 


71,4 

OVERALL CALCULATED 

74 

,3 

85 

a 

90.6 

90,2 

91 

.4 

92,0 

PNDtt 

84 

.0 

96 

,4 

102.3 

102,1 

103 

,0 

105.2 


SCALED FRUM 

model 

daU 

(59 DEG, F, 

70 PERCENT REl., HUM 

71 i.4 

7(3,2 

73 , z 

71,9 

70,4 

75.6 

73.3 

7 I »1 

67,5 

65 f 3 

66,7 

66,2 

66,4 

66,2 

66 ", 0 

64,9 

64,1 

60,0 

67 1 2 

67,8 

67,3 

68,2 

68,4 

68,5 

66.9 

66,5 

64,1 

71,8 

73.8 

73,9 

75.3 

75,1 

7417 

72,3 

76,5 

66.4 

78,0 

7?,1 

79,5 

79.6 

7S, 9 

78.Q 

75.7 

72,8 

67,4 

76,3 

7B , 4 

78,4 

79,3 

78.9 

77,8 

75.6 

72.0 

66,0 

74.6 

73,7 

73,8 

74.7 

74, B 

73;9 

70,3 

67.8 

62,7 

69,8 

69,2 

69,8 

71.1 

72,2 

70,9 

69,3 

66,7 

61.6 

71,7 

73,6 

73,0 

73.5 

73,1 

7 t ; a 

70,7 

67,7 

63,1 

71,0 

71.? 

71,5 

71.4 

71.7 

70 ; « 

69,2 

67,3 

61,7 

70,8 

71,6 

71,3 

72,1 

72,6 

72.5 

70,2 

66,1 

60.3 

71.6 

72,5 

71,5 

74.0 

74,7 

73,1 

71,8 

67,2 

60,7 

73,3 

74,1 

73,6 

75,2 

75,8 

74,6 

73.1 

63,7 

63,4 

77,2 

76,8 

73,1 

79.6 

79,5 

78,9 

76,3 

72.1 

66,3 

83 !b 

»2,5 

86. S 

86,1 

85,6 

85,2 

e2,o 

79, 2 

7i,0 

74,8 

77, b 

77,2 

78.6 

78,4 

00 ; 0 

76,4 

71,1 

63,5 

76,7 

77,5 

80,6 

00.3 

82,8 

82.4 

77,9 

70,7 

62.9 

80,1 

81,4 

79,1 

84,3 

83,5 

81,5. 

01.9 

74,5 

64,7 

76.0 

77,5 

77,8 

79,4 

81,2 

82 a 

78,2 

69,3 

61.2 

77.4 

76,5 

77,9 

80,3 

82.4 

8019 

79,4 

70,7 

60,0 

74,2 

75,3 

75,5 

77,4 

79.1 

73,1 

76,5 

67,5 

57,2 

72*2 

73, 4 

72,5 

75.4 

76,9 

76.0 

74,2 

65,2 

54.1 

70,7 

7 0.<> 

70,4 

72.7 

74.6 

75‘. 0 

72,4 

63, C 

50,6 

66,3 

67,9 

67,4 

69,4 

70,4 

70,6 

68,3 

58.7 

45,8 

89,6 

90,0 

91,2 

92,8 

92.5 

92 ;o 

89,6 

84,6 

77,9 

102,1 

103,0 

*02,4 

105.4 

105.4 

104.9 

103,1 

96,4 

87,9 


OAY> 
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Table A-XXXV . 

UNTREATED MOD II BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
727. FAN SPEED 


ftODet> Sputa MrtSMta CeVELS (59 0 | q 
lf| $8* ^6* 50+ JO* 


r. 70 


tt£ «r »»; “ tH SE?WiSf , » 

< 8 . 3$m< ’2 M 0. 70 I < 0, BTi f i? Of > < i* Ml ( 1+ fO I « lift 1(1 * tf 


JAtl i ANGLES F«OM INLET In OEGRff* 

40; 1*0V i30. 148V 159. 160« 



tabs iof.S' iii.4 lie ; 3 


us;! uKd a#;* tit;# ui.i in a us;* 114; 9 


7< 

79‘ r 2 

‘Hjl i isi? l 8r:S 

112.8 ur.O 111 . 4 


Uta raoiawi 

u r ' 



iiftt 



Table A -XXXV I 


UNTREATED MOD II BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200’ SIDELINE 
1VL FAN SPEED 




FULL 

Size SOUND PRESSURE 

levels 

scaled from model 

oa t a 

<59 . deg; r, 

70 Percent Rel. 

HUH, DA?) 

00 

6 O' 

8 

66 

4 

67 • 3 

71:3 

73*0 

74;4 

73*8 

75*0 

75.3 

7 4 • 6 

75.5 

75.4 

75.4 

75, 0 

71* 

4 

ft 3 

62. 

8 

66 

3 

6019 

7 0»2 

7^.8 

75.6 

73.5 

74 1 4 

74.2 

74.0 

76.9 

74.6 

75.0 

74,6 

?1. 

t 

so 

?e, 

5 

6 J 

4 

66 i 5 

47U 

*9.3 

70.-0 

7 2‘2 

73.6 

73.5 

74,8 

76.0 

76'. 8 

7 6»2 

7& ; 5 

74, 

3 

ICO 

59, 

9 

66 

0 

69; 6 

H',7 

73 y 4 

74.3 

76.2 

7s;e 

79,0 

8Q.5 

00.8 

®t * 1 

8 l»i 

bo;q 

76, 

4 

I?5 

6b, 

l 

7(1 

9 

75.5 

78,4 

8q.6 

Sit 3 

B 2 ,6 

84 ‘,5 

B4 , 6 

65.2 

85,4 

85.2 

04,3 

81.5 

76, 

B 

160 

66, 

0 

72 

9 

76.4 

78,3 

87.4 

8g,6 

02,9 

04i2 

34,6 

85.7 

85,7 

B5,5 

93.6 

00,8 

75 

0 

200 

64, 

5 

72 

4 

75.3 

76.4 

73.2 

79.0 

79.5 

Bi.i 

8i.0 

82.4 

82.4 

• 81.6 

79.1 

76,4 

71, 

4 


66, 

0 

7 1 

7 

7416 

76^5 

77.0 

79 '.5 

8 0* 0 

02.7 

62.7 

8 1»4 

Bolt) 

»0‘9 

76; 8 

77.6 

7 1, 

6 

3l5 

64, 

3 

74 

9 

79U 

82^0 

83.0 

02; 3 

82.9 

84 ; 2 

84 ; 4 

04. 1 

83'. 9 

84:0 

8ol5 

78 ; 6 

72 

0 

4f>0 

62, 

3 

7q, 

2 

7i ;9 

7&; 1 

76.4 

76,9 

76,1 

bo ; 4 

Srt.3 

79,4 

82'. 0 

79' } 6 

76.8 

74;6 

70, 

4 

500 

62 

3 

70, 

2 

74,9 

76 j 1 

77,5 

80,1 

73.1 

79,4 

79,1 

79,4 

80,6 

00,9 

76,9 

73;9 

68, 

3 

0 

62, 

1 

fc9 

8 

76*2 

76*0 

76*5 

79.3 

78# 2 

76.2 

77.0 

79,5 

79.8 

70.6 

77.5 

73,7 

67, 

1 

BfiO 

61, 

6 

7l 

5 

^’*2 

7 M 

78.7 

•i5o 

78.4 

8g, 8 

77.4 

79,7 

79i3 

77 ; 5 

76.4 

73*0 

67, 

0 

1000 

63, 

9 

75 

3 

00^7 

S2.1 

fi3 3 

84.5 

00-9 

80.1 

01.2 

00.7 

81 \1 

82.0 

76,9 

75 ; 4 

69 

2 

12^0 

64, 

0 

76 

7 

»3;s 

03.5 

64.4 

86:6 

62.2 

B3,o 

83.0 

83,7 

03;7 

84,3 

73.8 

75.6 

68 

6 

1*00 

69, 

9 

*1 

9 

s z;i 

9 z;s 

94;i 

94*. 7 

80 .9 

9j , 5 

89.7 

«2*3 

87.7 

89; 2 

84.6 

8 3.1 

76 

1 

2000 

60, 

8 

77 

2 

81.7 

34.9 

65. 0 

83:7 

84.9 

62,3 

85. 7 

64.5 

86 ; 9 

85.9 

79;6 

74.1 

67 

7 

2500 

62, 

0 

75 

6 

B 3.3 

agU 

82;7 

87;o 

83.5 

84,2 

83i 2 

86,5 

86.6 

asis 

Blil 

76,0 

66 

5 

3150 

62, 

3 

79 

6 

05", o 

37.2 

86 . 6 

86.3 

84.6 

85.0 

87,3 

87,4 

aa;2 

89.5 

92-7 

76.1 

*9 

2 

4Q0Q 

56, 

2 

76 

2 

5l*.5 

81.6 

82.4 

63.0 

8J..7 

02.8 

82.3 

64.9 

85;? 

05.1 

Bfl.3 

73'. 6 

63 

7 

5000 

5b 

4 

76 

3 

00^4 

0o'.S 

82.0 

82,3 

00.0 

81,3 

«i.9 

85.2 

s&;3 

a5i7 

79.5 

72.4 

62 

,7 

6300 

51 

4 

73 

3 

76.2 

?a; 4 

79.4 

BO.O 

78.1 

81.3 

8 u » 7 

8 2.9 

03:0 

8 2.2 

78 .0 

70-2 

59 

,4 

BOQ0 

47, 

4 

71 

1 

7 6 ;9 

77.4 

78.5 

78,i 

76.6 

77,6 

70,1 

8 0 » 5 

S2il 

*2il 

77.1 

&b;2 

56 

,6 

10000 

42, 

2 

66 

6 

73;? 

74 *.5‘ 

75.9 

75,7 

73.8 

74,6 

75.2 

77,7 

73,3 

77.9 

74.2 

64.5 

51 

rO 

overall calculated 

76, 

9 

80 

4 

95^4 

9&',3 

9?;j 

96,1 

95.3 

90,7 

90,6 

97,9 

97.5 

97 , 7 

93 ; 7 

90,7 

8b 

*2 

PNU9 

87 

7 

101 

9 

iob;3 

109.1 

110.2 

lli.O 

108,0 

109.3 

109.7 

110.7 

111'.! 

111. 5 

in6,3 

101,9 

94 

,8 
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Table A-XXXVII. 

UNTREATED MOD II BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100 1 ARC 
84% FAN SPEED 
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Table A- XXXVI I I . 

UNTREATED MOD II BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
8U7o FAN SPEED 


50 

63 

00 

ICO 

160 

200 

250 

31 5 

*00 

50Q 

630 

800 
1000 
1250 
l&OO 
2000 
2500 
3150 
*000 
50 00 
6300 
eooo 
10000 

overall calculated 

PND8 



F^LL SJZt SOUND PRESSURE 

LEVELS 

"Scaled from 

62, 

B 

69,0 

71.9 

74 f A 

76,6 

77.0 

77,0 

77, V 

65. 

7 

70 a 

77.9 

8 0;2 


77', 8 

76*3 

60.3 

63. 

1 

67,6 

?1* 2 

7 2; 9 

75.6 

76.1 

75,8 

77,6 

63, 

8 

69,9 

72,5 

76/0 

78,0 

78, 4 

79,8 

82*3 

73, 

3 

79,2 

«1.7 

84.8 

88,5 

89 . 4 

87.7 

9g*o 

70 

9 

77,6 

0/1.5 

62? 4 

86*3 

86h 

85,9 

87.3 

69, 

6 

76,5 

79.2 

81,4 

82.9 

83,4 

83,6 

85,3 

6?. 

9 

73*3 

77. A 

85*3 

89*0 

*lr6 

83.6 

83*6 

69, 

2 

79,5 

63.8 

87’, 7 

87.9 

92.6 

89.4 

94,5 

70, 

5 

00,8 

Bl’.t 

81 *.4 

66.5 

89,9 

05.5 

86,7 

77, 

5 

62,1 

86,6 

8?;? 

90.9 

94;5 

95,5 

69,5 

71< 

3 

6l»7 

08,9 

9 o*0 

89.4 

92; 0 

88.4 

87*1 

72, 

4 

61,0 

B6 :$ 

93,9 

97.6 

101?0 

97,6 

96 i q 

71 

1 

»3,9 

?oU 

93,6 

97.6 

101*5 

99.4 

97i5 

68 

8 

»1,6 

06;? 

9 1.5 

95.6 

99.4 

97,3 

95,3 

71 

8 

»4,2 

?0.3 

9l ) 6 

9 7 i 3 

iOlJz 

97.2 

94 ; 8 

72 

,3 

86,5 

9314 

94.4 

97 1 0 

99.4 

93.4 

95,0 

66 

,3 

05,8 

; 2 

93i0 

95,0 

94:i 

94,4 

92,3 

66 

,6 

79,8 

07.8 

BS’.g 

89.7 

95'. 2 

9 1? 7 

9i,9 

63 

5 

»0,5 

66,2 

88,7 

89i9 

9Q,3 

89.6 

89,(j 

60 


79,5 

65.8 

66.9 

63.6 

B9.6 

09,1 

89,0 

56 

,0 

77,2 

63.1 

84', 5 

67 i 2 

87 '.6 

06.3 

86,9 

53 

3 

73,5 

»o; 0 

®2;i 

85i2 

85)7 

84.6 

89,7 

*9 

.0 

70.1 

77,7 

80.2 

83.9 

83.7 

82.6 

83,8 

83 

,8 

94,4 

100:3 

102.7 

105.8 

lOBjB 

106,2 

105,1 

93 

.7 

107,4 

iiJii 

115‘.1 

117.5 

119.7 

117.3 

116,5 


model 

ru T A 

<59 DEO*. F, 

70 PERCENT 

REL. 

HUM 

79. 

4 

79 

6 

79,6 

79.9 

80.2 

80 

8 

78, 

0 

79, 

4 

6rj 

5 

79 ; 1 

83,3 

79,8 

79 

5 

77. 

6 

79. 

1 

79 

8 

8l ■ 1 

82.4 

82.3 

83 

0 

«1. 

1 

83, 

4 

84 

4 

85,3 

86,3 

86,8 

86 

3 

82. 

8 

89. 

7 

H 

8 

94:3 

9g. 4 

9 i;8 

89 

1 

85, 

1 

68, 

2 

89 

7 

90.4 

89:9 

88,9 

86 

2 

81. 

2 

67, 

5 

88 

3 

87 i 4 

86,4 

84,9 

82 

1 

78, 

0 

84 * 

4 

86 

4 

89,4 

9 1« 2 

86-0 

82 

6 

77, 

6 

88, 

3 

94 

• 3 

9o » 4 

88 , 1 

87.2 

83 

9 

77, 

0 

85i 

,6 

86 

7 

85,6 

85,0 

85.4 

81 

1 

75, 

,6 

92! 

,2 

87 

9 

89;s 

86;5 

89:o 

83 

2 

76, 

,2 

88< 

,8 

88 

3 

87.7 

®6*1 

05*8 

81 

0 

79, 

,9 

9i. 

,4 

68 

4 

89’, 1 

86.0 

84^3 

8(J 

8 

77, 

,9 

96, 

,8 

9 0 

9 

89 ; 8 

80.9 

06.1 

82 

,3 

77, 

.2 

94, 

,7 

88 

8 

87 ‘,7 

87:2 

83’, 9 

80 

,1 

74, 

,8 

92, 

,6 

92 

3 

89 i 3 

9li0 

85 i 7 

82 

,2 

75 

.6 

94, 

,9 

95, 

2 

96.3 

94,6 

89 : 3 

65 

,4 

79 

,6 

93 

.7 

93 

6 

95,1 

93,1 

86:7 

82 

,7 

76 

,8 

89 

»1 

9 1 

6 

8916 

87.5 

83.6 

79 

,7 

71 

.0 

9q 

.3 

9i 

7 

92) 1 

91.2 

83, 4 

77 

,3 

70 

• 1 

68 

.6 

90 

0 

9(3 , 5 

89,6 

84.1 

78 

1 3 

68 

.5 

66 

,5 

88 

3 

89i 4 

88.6 

Bli6 

74 

.8 

65 

.1 

84 

,6 

87 

4 

87’. 1 

86i2 

80^0 

72 

,7 

61 

.3 

B3 

.3 

86 

1 

86’. 4 

85.3 

79.9 

70 

1 1 

57 

.5 

104 

.2 

103 

8 

10* .0 

102.9 

99.8 

96 

,5 

92 

.0 

116 

.4 

1X6 

6 

117,1 

115,8 

lli:2 

107 

.1 

101 

♦ 2 


Da*) 
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Table A-XXXIX. 


UNTREATED MOD II BLADES 

Scale model data 

NOMINAL NOZZLE 
100’ ARC 
TAKEOFF 


MODEL 




< AMD RADIANS) 
PWl 


FRBO, 

(0.35) (0,52 > ( 0 1 70)10, 67) (1 1 1 

50 

79,3 

78,1 

77,1 

77,8 

77, 

63 

75,4 

76,2 

7».l 

77,8 

77 

80 

75,9 

77,1 

60 t O 

80,4 

79 

100 

78,5 

79,1 

79,9 

79,9 

SO 

125 

76,6 

77,9 


78,3 

79 

160 

76, S 

79,5 

82,7 

80,4 

78 

200 

77,2 

78 „B 

81,2 

80,8 

bo; 

250 

B3,0 

85 ,6 

87,3 

87,6 

87 ; 

315 

86,4 

89,7 

B9,9 

69,1 

n; 

400 

83,6 

85 ,9 

89,2 

86.4 

88 

500 

81.1 

82,9 

66,3 

85,0 

85, 

630 

84. 6 

89,4 

92,4 

92,2 

95, 

800 

90,6 

95 ,« 

98,5 

96,7 

101 

1000 

93,9 

94,9 

99,7 

100,4 

109 

1250 

88,6 

92 ,0 

9$;9 

102.9 

105 

I 60 O 

87,5 

89,9 

97,5 

100,0 

103 

2000 

89,1 

92 ,5 

9V,9 

101.2 

104 

2500 

87,9 

94,1 

96,6 

95,7 

98 

3150 

84,4 

93,0 

98,6 

96.9 

98 

4000 

85,1 

96,6 

90,5 

100.3 

101 

5000 

B3.2 

90 ,2 

96,2 

93,6 

93 

6300 

81.3 

91,6 

94,9 

95,1 

95 

8000 

79,3 

90,3 

94,4 

92.6 

93 

10000 

78,3 

08,5 

92,1 

90. S 

92 

12500 

74,8 

85,7 

69,4 

88.2 

90 

16000 

73,1 

83,5 

8?,2 

86,3 

90 

20000 

71,0 

79,9 

bp ; 4 

83.1 

88 


M 


) 


98,0 

98.7 

?ail 

94.3 
93,2 

91.8 

89.4 

87.5 

84.5 


OVERALL MEASURED 

overall' calculated 

PNDB 1U.0 118,3 121,5 122.6 124 


89,2 
?OiO 
88,8 
85,4 86,4 

95.2 ?5,5 
102,2 101,1 
UQ.Z 

103,3 

100.9 

100,6 

98.8 

94.7 

99.3 

94.3 

92.4 

92.4 

89.4 

87.7 

86,2 

63.9 

114.9 


89,9 

91,2 

91.2 

88.7 

95.7 

99.3 


99,6 94,9 

9t,4 94,9 

96.5 94,2 

96,1 93,7 

97.6 102,4 

?5,3 92,2 


93.0 
94,2 

89.9 

88.9 

87.1 

83.2 
113,6 


91.6 

92,9 

91.6 

89,3 

93,5 

96,8 


92.2 

92.6 

89.3 
80,1 
86,9 

83.6 


95.9 
95,3 

93.9 
93,7 

100.4 10?,0 

95.2 94,2 


94.5 

93.7 
95.4 

92.8 


94.1 
96,3 
9l .5 
9 0 ,8 
69. 7 

86.2 


94.8 
96,3 

92.8 

91.7 

91.7 

87.9 


9416 

95; i 

91 ; 4 
92,6 
94’, 4 
96i(J 

96.5 
98i2 

94.5 
96i8 
93,9 
95,2 

102.9 

93.8 

95.6 
96i 5 

92.8 
92ll 
92i6 
89i5 


96.8 

96.7 
92,3 

92.9 
93,5 

95.1 

95.7 

93.1 

97.0 

94.1 

93.7 

92.3 

96.7 

92.1 

90.7 

93.3 
B9,3 
89,0 

88.9 
B 6 ,® 

109 


97.8 

96.2 

93.3 

93.2 

93.2 
92; 9 

99.2 

92.3 

93.5 

94.6 

92.5 

92.6 

94.8 

91.3 

89.4 

91.1 

87.1 

86.1 

85.4 
83.0 


96.8 

95.2 

91.4 

91.5 

92.2 

89.7 

90.9 

93.0 
93,4 

94.0 

90.3 

90.9 

94.4 

87.9 

87.9 
87,3 
84.2 

82.9 

81.8 

79,7 


,5 U7,0 114,9 113,6 Uo t 9 Up.O 110,9 11016 i(|9,2 109,8 109,4 

99,5 104,6 io6,7 111,8 113,9 u5,3 U3.0 lij.,8 *09,2 1Q§,4 109,3 109.1 107,4 107,8 107,3 
" - ^ ~ 125.1 122,7 121, 8 122,7 122,0 123,0 123,5 120,2 119,5 118,6 


13»,9 

135.4 

135.5 

134.3 

133.1 

136.9 

139.2 

141.9 

142.4 
140,1 

139.0 

144.3 

149.4 

157.1 

151.6 

149.2 

149.8 

147.9 

146.2 

150.9 

145.4 
145, g 

145.9 

143.6 

143.4 

144.7 

144.3 

161.7 
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Table A- XL. 
UNTREATED MOD II BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
TAKEOFF 



FULL S 

Ue' sound pressure 

LEVELS 

SCALED FROM 

model 

. data 

<59 DEG , F, 

70 PERCENT ReL, hum, day? 

50 

68.4 

72,6 

75,2 

77,1 

76.4 

7’.7 

00*7 

«0*7 

01,3 

82*4 

82,5 

83i5 

83.8 

04 ,a 

8l,8 

63 

66,3 

71,2 

76,2 

75.4 

77,5 

78,0 

78,6 

79,0 

01,0 

82.7 

81,0 

82 a 

01.8 

82.8 

80 , 7 

6q 

66.0 

72,6 

7t> , 2 

77.5 

76,4 

77,2 

00,7 

«1,5 

64,7 

86.9 

BJ.5 

85.9 

85.6 

87.4 

64,7 

ICO 

66 . 5 

7 1,9 

76,6 

77.? 

77,1 

BO ,2 

82il 

03,0 

04,6 

86.6 

87,7 

89; o 

89.6 

89,9 

86,0 

l?s 

72.1 

78,5 

32,6 

64.6 

86.0 

86,0 

87,5 

80,6 

37,1 

90.4 

91,1 

91*. 6 

92,1 

9q » 7 

05,9 

160 

75,3 

62,5 

84,6 

86,0 

90.0 

B7.1 

86,7 

89,3 

90,4 

9 j . 7 

92,3 

92.0 

9l,9 

89,0 

84,1 

200 

72.3 

78, £ 

84,4 

83,2 

86,0 

88,1 

87,7 

86,5 

90,4 

90,4 

89,5 

88', Z 

87,5 

36.0 

80,1 

250 

69,6 

75,4 

83,4 

81,8 

82 ,’ 

84,6 

84.6 

B5.7 

07,7 

00,1 

88,7 

89'. 4 

88,0 

85.7 

60,0 

3 1 5 

72.9 

«1.8 

87,4 

88,9 

92.7 

94,6 

94,4 

94,7 

94,3 

?Z. 2 

91.9 

’I. i 

08.5 

85,6 

8o»4 

*00 

78.1 

88,1 

93,5 

93.4 

99,7 

lfil.7 

101 1 3 

100.3 

90,4 

95,4 

92,1 

92,7 

90.0 

35,2 

77,6 

5q0 

81,6 

87,1 

94,5 

105.0 

107,6 

110.7 

107.3 

100.3 

103,1 

99,9 

101.0 

93;o 

9 C ,5 

91,4 

78,7 

630 

75,5 

84, C 

90,6 

99,4 

103.0 

10 6 «2 

102,3 

98,7 

95,1 

94,8 

95,5 

94,7 

B7.8 

84.3 

00,6 

BOO 

7*. 8 

61,8 

92,1 

96,4 

101,4 

100,9 

99,9 

90,7 

93,8 

93,0 

93,6 

91,0 

91,6 

B§ , 4 

80,7 

1.000 

76.1 

84,2 

94,4 

97,6 

102,4 

101.5 

99,7 

96,5 

93,9 

92,1 

92,9 

93,2 

88,6 

86,3 

8i,0 

1250 

74 ,6 

85,6 

91,2 

92,0 

96,5 

102.2 

97,7 

95,5 

93,1 

9,1,8 

91,5 

90,3 

88,1 

84,0 

77,0 

160 0 

72.1 

B4,2 

92 ,9 

93,2 

95, e 

100.0 

95,6 

95,2 

92,6 

91.7 

91,3 

7i;s 

86,6 

83,9 

77,3 

2000 

71,1 

68,0 

92,6 

96,6 

99,4 

97,0 

90,3 

96 , 7 

101,4 

98,9 

99,6 

99,1 

90,9 

85,9 

80,4 

2500 

68.8 

» i ,2 

90,3 

69,8 

90,7 

96,5 

93,2 

94,4 

71,1 

93.7 

91,7 

89,9 

86,2 

82.3 

73,5 

3150 

66,* 

82,4 

8«,9 

91.3 

92,7 

93,3 

91,4 

92.2 

91,2 

92.6 

92,3 

9i ; 7 

04,7 

30.1 

73.0 

*000 

63.7 

80,7 

88,3 

88.8 

90.7 

91. 6 

*1.5 

93,5 

91,6 

94.9 

94,0 

92,7 

87,? 

81,5 

7 1.7 

5000 

62,7 

79,? 

86,4 

87.4 

90,3 

90,9 

89,1 

09,0 

89,0 

90.7 

90,9 

89;4 

83,6 

77,8 

68,6 

6300 

58,2 

76,1 

83,9 

05,0 

09,4 

B7 , o' 

87,8 

09,2 

88,2 

70.3 

90,2 

88,9 

83,4 

76.5 

66,3 

BOOO 

55. C 

73,5 

82,6 

63,5 

89,7 

87,7 

07.1 

06.1 

07,8 

70,0 

90,8 

89.9 

83,3 

75,4 

63.6 

10000 

50,7 

69,2 

7V,9 

00.8 

80,5 

85,6 

85.7 

85,3 

85,4 

87,3 

87,7 

87 ; 2 

81.3 

72,3 

59,4 

OVERALL CALCULATED 

87.1 

96,2 

106.2 

108,3 

111,7 

11*. D 

112,1 

111,0 

108,3 

107,0 

107.1 

ios;5 

102,0 

99,7 

94,3 

PNDB 

95,6 

100,2 

114, 5 

117,7 

120.8 

122.8 

121.3 

120,7 

120.3 

119,5 

117,5 

iie:7 

113,2 

109,i 

102.6 
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Table A-XLI. 

UNTREATED MOD III BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100’ ARC 
APPROACH 
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50 

. fcj 

30 
10 0 
1?5 

i*o 

zoo 

Z 50 
3 15 
4ro 
500 
630 
SCO 
1000 
125>0 
1600 
2000 
25c 0 
3150 
4000 
50C0 
6300 

eof o 

10000 

OVERALL calculated 

psno 


Table AjXLl I . 

UNTREATED MOD III BLADES 

SCALE MODEL - SCALED DATA 

NOMINAL NOZZLE 

200' SIDELINE 
I 

APPROACH 


FULL SlZfc SQUNfl PRESSURE LEVELS SCALED £*OH MODEL 


61 *8 

66j 5 

?7*8 

&B.B 

74.3 

77-2 

75.5 

78.6 

77*1 

55,3 

57,9 

*1,8 

62 ; 0 

64,9 

64*4 

84,8 

85,9 

66, 2 

54,7 

59,3 

64.7 

66.9 

67.9 

66.9 

70.2 

69 ,9 

67 « 6 

59,1 

65,1 

y 2.1 

75 ; 2 

75.9 

74'. 4 

77,7 

77; 9 

73.4 

58,9 

65,1 

71.4 

75 ; 1 

75.1 

75'. 3 

75.5 

78,3 

79 . 0 

59,6 

65,1 

69.9 

72.9 

?5. 2 

75:o 

75,0 

76,6 

77,8 

5§, 6 

66.5 

69. 6 

68'. 5 

7i.o 

7 0 ; 2 

72.3 

72.8 

72.5 

5?,4 

64.8 

66.3 

t > 7 .Q 

69.5 

68.8 

69,5 

70,7 

70.9 

5R,8 

65,7 

69.4 

70 ; 7 

70 ;9 

72*. 3 

73.3 

73,8 

73,5 

58,8 

62.9 

*7*0 

67.3 

69.7 

70:4 

70.9 

7 I.I 


57,4 

63.9 

68.5 

69. B 

7l,l 

7i;.6 

7 1-? 

72.1 

7 2.4 

56, % 

62*1 

66.4 

7 o'. 3 

7f>.7 

7 0 *.9 

7l,8 

7l,6 

72.7 

57,2 

64,3 

7i ; 5 

7015 

71.8 

7315 

72.8 

72i2 

73,7 

62,6 

71.4 

77.2 

76.0 

77.7 

79' 9 

76,2 

76.0 

77,2 

71 ,e 

82,4 

E7;s 

B6 ", 6 

08.5 

09 ;? 

85.14 

85.7 

86,2 

5«,1 

67,4 

75.6 

75U 

75,8 

76.2 

76,9 

79,3 

76,4 

59 , 5 

7<j,5 

74.9 

74.3 

78,4 

79*. 4 

7fi.it 

77.7 

79,9 

62,8 

73,7 

81.7 

83.2 

04.5 

83 '.2 

83, .8 

82.0 

83.0 

59,8 

71,1 

76.0 

76*. 6 

77.5 

76'. 9 

78.fl 

78,9 

79,z 

59,8 

70,9 

77.3 

76.6 

78.4 

78 19 

79, :8 

79,0 

79.1 

59,9 

7<).7 

75.6 

77". 0 

76.7 

77.5 

.7 6 ”, |fi 

76,7 

77,7 

57 , 9 

68,2 

73.3 

73.3 

74.3 

74.6 

74.(9 

74.5 

76,4 

5«,9 

66,3 

7 1 . 2 

n;* 

73.1 

72.3 

72. 9 

71.9 

73,2 

48,6 

62,3 

67. a 

69". 3 

70.7 

69.6 

70.6 

68,7 

7l,0 

74,9 

84,9 

90.4 

9 0. 6 

92 . t 

92*. a 

9 1 » 1 

91.3 

9 1.7 

85,9 

96,2 

102;3 

10 3'. 3 

164.6 

104 *.4 

104,4 

103.7 

104 ,5 


DATA <59 DEG', T, 70 PERCENT PEL . HUM, 


74,0 

73.8 

75.9 

69.9 

6?; 2 

66.2 

66.6 

66,6 

66,6 

65,7 

64,2 

64,0 

69,1 

70.1 

7 1*0 

68.6 

6&,4 

66.4 

75,1 

76i5 

76,7 

73.9 

72.7 

6&.0 

78,6 

78.1 

77.7 

76.1 

73.7 

67,9 

73,4 

7s;i 

76.9 

74,0 

71,3 

6*. 2 

73.9 

73.3 

7i,8 

69.7 

6B , 6 

61.1 

7 1,6 

7 1 ; 6 

7 1 .5 

69.7 

66. 7 

62*1 

74,2 

73; 7 

72.2 

69,9 

67 \Q 

62,6 

72.2 

72.3 

?l i 8 

69.6 

66,2 

61,4 

73.3 

74.4 

7 3.5 

7 o'. 3 

46.3 

6 1 * 1 

73.7 

75.3 

74.3 

7) • 4 

66.4 

61. 1 

74,3 

75.9 

75,0 

72a 

07; 1 

61,7 

79.5 

eo;2 

00.9 

76,7 

71.8 

65.5 

88.1 

89.3 

’Q.l 

06 » 2 

01 ".2 

75.1 

78,7 

61.3 

00.5 

75.3 

68 .3 

62.7 

83.2 

02 ; 6 

*4,? 

77 ; R 

7 0 ;« 

iv* 

83.1 

85,6 

86,4 

32.9 

76,0 

6 /,o 

Bl',6 

03.5 

03. 6 

77.8 

69.5 

62,6 

81.2 

03'. 1 

02.9 

79.1 

70 ; 6 

60.4 

79 , 4 

Siiz 

R 0.5 

76.2 

68,4 

59,2 

77.6 

79; 0 

70.6 

7j;7 

66.6 

55.5 

75'. 0 

76 ; 0 

76.4 

7*; 5 

63i9 

52,8 

72.8 

72.7 

73.4 

68.1 

60.4 

47,7 

93.2 

94.4 

94,8 

90 .7 

85", 4 

79,3 

105;5 107.1 

1^7.5 

103.5 

9?; i 

09,3 


DAY) 
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Table A-XLIII. 

UNTREATED MOD III BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
72% FAN SPEED 


79.» 

78 , 6 — WtV 
78,fl 77, 4 78,6 



r«o*< 
so 

- 6i 
80 

100 
.105 
160 
200 
aso 
<319 
480 
900 

- -6 So 76,8 — flj? Jv- 8i,0 

800 77,6. *1,? 64,1 
1090 — 78,-4—88,8- OOyO 
80,6 
76,0 

64.6 
-79 

87.6 
82*9 
79 i 7 
63,2 

60.6 

81 ,6 

«:5 


. 9ML 


n 


1890 
1600 
8000 
3808 
3150 
H60 
5660 


*000 

10640 

m 


88 f 9 

»M 
91 J 8 
88+4 
**;i 
90 r 2 
86,7 
87 r8 
84)8 


88,1 

83 , 5 

94.8 

39 1 4 

99. 1 
fir 4 
90rS 

9fi,6^ 

89.1 

88.8 




78*1 

76.6 
81 , 4 - 

88.4 

79, a 

79.7 
81,9 

,5 
88,^ 

98.7 

86.7 

96.4 

87 .6 

99.4 

89.4 
9 fl ,9 

90.8 

87.3 

87.7 

84.3 

03.4 


20000 79.2 79,3 81,1 79,4 78,9 

OVSrAU HS48UR&S 96,4 101,0 loM 103,8 103,9 
04IRAU CAWyUTBS 94,4 96,7 lo3,0 10l, * 101.4 


MM 94,4 96,7 lo3,0 101,4 101*4 lof.Z 101,8 ioi,? 101,2 162.4 104, oUo*,? 1 q 3,0 102,0 
io®.* 112.4 it*, 6 116,0 ii5,6 ii*U ii®r* U*U »M ii6r9 11*1* 11*1* uS;6 114!? 


131)4 

ii*;S 

I30f7 

129.7 
130|7 

134.5 

137.8 

136.1 

138.8 

132.1 

135.0 

135.8 
137,4 

139.8 

134.9 

®\i 

147,? 

143,^4 

tiSjS 

140.0 

141.6 

lit;’. 

139.6 

153 ;? 



Table A-XLIV 


UNTREATED MOD III BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
72% FAN SPEED 



FULL SIZE SOUND PRESSURE 

LEVELS 

SCALED FROM MODEL 

data 

<59 DEG. F, 

70 PERCENT REL. HUM, DAT ) 

50 

64*3 

6**3 

72*6 

74 1 4 

76.6 

77,4 

78,4 

78,2 

78,7 

79,4 

79.7 

79,9 

85.3 

6 0 » 1 

76*5 

63 

66 1 6 

7^7 

73*4 

73.6 

77»6 

77,9 

77,8 

79,0 

76,1 

76.5 

78,6 

77 j 3 

76,1 

77 5 

75*7 

8 0 

61.2 

65,6 

69,6 

69,4 

71,6 

72,4 

74,6 

75 f 4 

76,1 

77,8 

78,8 

80,3 

80,6 

&1.4 

78.7 

too 

61.6 

6715 

72.5 

73,7 

75-0 

76.4 

78,9 

06 i 2 

81,3 

82 > 6 

83,5 

B4‘,4 

84,9 

84,8 

0 Qll 

123 

67*8 

72.2 

77,3 

78.3 

80.3 

81,2 

84,3 

84,1 

86, 1 

88,9 

87,5 

88,0 

87,9 

®5 , 2 

®0 *2 

160 

66.3 

74,1 

78.6 

79,3 

82 * 0 

62*2 

82,4 

83,3 

84,8 

05,6 

85.9 

86,1 

85,2 

*2.1 

77,6 

200 

66,7 

73,1 

76,8 

76,0 

79,9 

81 * 5 

80,8 

8Q<4 

80,9 

81,6 

82,0 

81,6 

80,7 

78,3 

73,0 

250 

64,5 

70.0 

73.7 

76,5 

78,8 

77 , 3 

78,4 

i 9 4 

79,8 

*1»1 

81.8 

8i; 8 

81,0 

7 a; 3 

73-0 

315 

65,0 

72.7 

76,9 

78.6 

80.2 

84,1 

83,4 

84,5 

84,2 

85.2 

85,0 

83,1 

81,4 

7a , 7 

73,0 

*00 

65,7 

74,2 

79,0 

80,1 

84 , 0 

85,6 

83,8 

83,5 

85.7 

85,4 

85.5 

83,3 

80,8 

77.9 

71.6 

500 

67,2 

75,9 

60.8 

85.5 

64.3 

87 i 6 

86,7 

85,6 

85,4 

85,6 

85,4 

84,2 

82,9 

79,7 

73,4 

630 

6® • 4 

74.9 

82*8 

89 , 2 

68*9 

9g ,9 

09,8 

80,0 

®6 ! 0 

04 * 6 

85,1 

85.1 

84.Q 

8 1»1 

74,8 

8q0 

63,2 

69;7 

78,1 

83.2 

83,0 

85, 5 

84,5 

83,3 

82.1 

01,1 

82 .2 

82.6 

7B.6 

75 , a 

69,8 

UQQ 

71,6 

80,1 

88,7 

66,8 

88,0 

93,2 

87,5 

89,4 

84,5 

84, § 

84.6 

84,5 

80,9 

78,5 

73,6 

1250 

69,2 

77,9 

86,5 

84,6 

86,2 

91,0 

86,5 

86,9 

84,7 

84 i 4 

eg ;i 

84,8 

79,9 

76,8 

?i ,3 

1600 

74,1 

62,7 

93,4 

91,9 

9l*6 

98,4 

95,1 

96,8 

94,4 

94,2 

96,3 

95,7 

88,0 

*2,6 

78,2 

2000 

68,9 

79i 8 

85,6 

65.7 

92,4 

94,6 

93,1 

H,4 

89,9 

9l,5 

89,4 

90.1 

82,4 

79,4 

7o»0 

2*00 

65,2 

76, 0 

84 ,6 

87,! 

88 »! 

88,2 

89,8 

88,3 

87,7 

86.8 

88,5 

87.2 

01.0 

78.0 

69,9 

3130 

68,3 

8n,9 

64*6 

86,3 

87.3 

89.1 

88,2 

69,9 

90'5 

9,2.7 

93 » 1 

9g i 9 

83,9 

78,6 

7 lt 4 

*000 

65,0 

77il 

83,0 

83,4 

85,2 

85, 9 

87,0 

86,7 

86,5 

86,9 

87,4 

87,4 

81,4 

7ft i 7 

66,1 

5000 

66,2 

78,o 

62.6 

64,3 

84,3 

85,0 

85.3 

86,3 

87,4 

89,6 

90,8 

90,5 

83,1 

76i8 

67,2 

6300 

64,5 

75,1 

8g,3 

B l’l 

®2 * 2 

82,8 

83.9 

85,3 

87,1 

87.8 

88,3 

87,3 

8 g ,2 

74.4 

63t3 

®000 

61*3 

72,6 

78,7 

79,6 

8 0 .7 

81.1 

8 1 ,6 

02,6 

84,6 

85,9 

86,6 

85,4 

79,g 

7 2?1 

6o»5 

10000 

54,8 

6B.6 

75,6 

77,3 

78,7 

78,7 

79,6 

79,6 

82.9 

83,8 

84 i 0 

82*9 

76 ; 8 

68,4 

59,5 

OVERALL CALCULATED 

81*1 

9fl»l 

97,5 

96,0 

99.3 

102.8 

lOOl’ 

ioifi 

log* 3 

ioih 

101 . 7 

101,3 

96,6 

93,7 

88,5 

PNDB 

92,6 

103,4 

110,2 

110.3 

112,2 115,1 

113.3 

114,0 

113,5 

114,8 

115,2 

11*,? 

108 .A 

104,1 

97,7 



Table A-XLV 


UNTREATED MOD III BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
847o FAN SPEED 


MOD^t SOUR!) PRESSURE LEVELS (59 d£B, f , 70 PERCENT HEL. HUH; DAY) • ANQt.ES FR0H INLET IN DEGREES {AND RADIANS) 



20. 

30. 

40. 

50. 

60 

, 

70, 

60. 

9d. 

100. 

110, 

120, 

130, 

140 

t 

ISO. 

160 



PWl 

FREOi 

< 0.35X0. 92) (0. 70 K 0.6?) (1.05) (1,22) <1,401 <1, 

57)(i; 

75) (1, 

92) (2, 09H2,Z7)(2 f 44X2.62) <2,7 

$»{ 

If 

> 

50 

77.8 

75.6 

73.9 

76,2 

77, 

1 

77, 

6 

78. 

a 

79 

,6 

80 

.9 

n 

,5 

Sit 

9 

83 

1 

86 , 

1 

90, 

5 

94, 

9 


133,6 

63 

73.9 

73.4 

74.5 

75.7 

77, 

3 

76, 

5 

77, 

6 

78 

.6 

79 

,9 

80 

,7 

61, 

9 

83 

3 

85, 

8 

89, 

8 

93, 

6 


132.8 

80 

73.8 

74.4 

74,6 

77 f q 

77, 

9 

77. 

1 

78, 

6 

79 

.2 

80 

.2 

si 

,9 

82, 

6 

83 

9 

06, 

9 

»9, 

9 

92, 

0 


132,7 

LOO 

T4 fi 

76.0 

75.7 

76.7 

77, 

9 

77, 

a 

70. 

7 

79 

• 2 

79 

.9 

80 

,9 

*1* 

9 

82 

8 

85. 

0 

87, 

5 

*7, 

8 


l$i,l 

125 

76.0 

76.0 

83.2 

83.5 

61, 

3 

60, 

6 

76, 

5 

0 i 


79 

.5 

go 

*0 

81, 

9 

83 

7 

85, 

6 

86, 

7 

88, 

3 


132,2 

160 

76?i 

7417 

76.2 

76.0 

76. 

1 

76, 

0 

77, 

0 

78 

,5 

79 

.9 

H 

,0 

82, 

6 

85 

4 

87, 

2 

96, 

6 

?1* 

6 


153, 0 

200 

74.6 

76.2 

77.5 

77.5 

77, 

4 

7$, 

7 

80, 

9 

82 

il 

83 

.4 

89 

*4 

87, 

0 

89 

5 

9l, 

8 

94, 

0 

93, 

6 


136,6 

290 

B0.1 

61.7 

63.6 

83.5 

84, 

4 

84 , 

4 

84. 

4 

07 

,4 

88 

.9 

?i 

*1 

92. 

7 

94 

5 

95. 

3 

95, 

7 

94, 

l 


140,4 

315 

8 1« 9 

63.6 

84,7 

84.0 

65, 

3 

84, 

9 

84, 

6 

85 

.9 

87 

.4 

89 

.1 

9o. 

3 

H 

8 

93, 

0 

93, 

2 

?1? 

6 


138,6 

<00 

79.8 

82.9 

84.4 

82l4 

62, 

4 

B 2< 

6 

®2 1 

8 

83 

.5 

64 

.3 

89 

,4 

87, 

2 

87 

1 

88, 

6 

89, 

,0 

87, 

e 


135,2 

500 

630 

Slit 

79.7 

8517 

*1.3 

89.7 

84 I4 
8318 

87, 

67, 

1 

‘ill 


8| 

9i 

• 0 
.2 

U 

,8 

.4 

89 

88 

,0 

,6 

66, 

90, 

1 

S 

89 

94 

2 

2 

89, 

n* 

2 

2 

89, 

90 , 

3 

7 

88, 

68. 

4 

2 


139,5 

139,7 

800 

79i 7 

63.0 

85*4 

nil 

68, 

5 

84, 

a 

89. 

4 

B) 

.3 

87 

,2 

87 

*5 

88, 

i 

9 fi 

1 

90, 

8 

»*. 

9 

87, 

1 


138,3 

1000 

ails 

84.3 

84.7 

08.9 

88, 

4 

»1. 

3 

’1, 

4 

8? 

*6 

88 

.3 

88 

♦ 6 

88, 

7 

80 

7 

89, 

7 

88 , 

2 

86, 

3 


139,3 

1250 

8 l*2 

85,1 

86.9 

90.7 

92. 

7 

8$. 

7 

’I. 

9 

88 

.2 

*0 

,9 

88 

• 2 

90. 

2 

93 

3 

89, 

7 

87, 

7 

68, 

0 


140,9 

1*00 

89.3 

87.2 

9q,9 

97.1 

97 1 

1 

100 , 

a 

100. 

2 

94 

.7 

97 

.3 

94 

,8 

94, 

1 

90 

9 

»1. 

3 

87, 

4 

«? 

6 


146,0 

2000 

asie 

90,0 

94.7 

93,3 

va, 

7 

103, 

a 

98, 

6 

94 

,0 

97 

.0 

94 

? 0 

94, 

i 

94 

2 

94, 

1 

88, 

6 

97 1 

9 


147,6 

2500 

03.1 

86.5 

09.6 

92.2 

95, 

3 

99. 

7 

94. 

2 

95 

,7 

»1 

•2 

*0 

.2 

9q. 

7 

93 

9 

90, 

8 

8?, 

6 

86, 

0 


1*4,4 

3150 

as, 6 

92.1 

98.2 

95,7 

97. 

9 

100, 

3 

97. 

4 

97 

,1 

96 

.5 

99 

?2 

100, 

7 

98 

7 

94, 

4 

92, 

2 

91, 

8 


148,4 

4000 

66.2 

’0.5 

94.9 

9i.6 

95. 

7 

98, 

0 

941 

4 

93 

.4 

94 

»1 

?7 

*0 

96. 

9 

96 

9 

9 i, 

9 

9q 1 

7 

08, 

0 


14»,» 

5000 

8g.7 

84.9 

n.s 

9l,9 

91. 

6 

93, 

7 

94, 

0 

n 

.4 

9 0 

.5 

90 

,3 

92, 

2 

92 

Q 

89, 

0 

68, 

3 

85, 

7 


142,5 

6300 

53*1 

88. 9 

9&,9 

90.8 

91. 

4 

92. 

8 

9 l( 

1 

n 

,9 

9 1 

.5 

94 

?0 

90, 

2 

96 

0 

90, 

1 

68, 

Q 

06, 

9 


1*4.1 

8000 

01.6 

86.0 

90,5 

88.3 

90, 

0 

90, 

3 

90. 

A 

90 

,2 

69 

• 6 

»1 

,3 

93, 

O 

94 

2 

90, 

3 

87, 

9 

83. 

8 


1*2, i 

10000 

82 ;1 

8917 

66.9 

8814 

88 , 

3 

68. 

6 

88, 

1 

08 

,9 

69 

>0 

90 

,9 

92, 

3 

95 

6 

8», 

0 

86, 

9 

»3 i 

9 


1*2*7 

12500 

8 i,7 

63 1 6 

86*8 

85.4 

85, 

9 

85, 

9 

86, 

2 

86 

,6 

as 

*0 

89 

«3 

91, 

4 

92 

2 

87, 

3 

89, 

0 

H* 

4 


1*1.9 

16000 

79.8 

8t.9 

84.6 

83 1 2 

83, 

6 

05 1 

9 

83, 

5 

84 

• 1 

86 

*1 

88 

• O 

90, 

0 

90 

8 

87, 

1 

83, 

5 

80, 

4 


1*4,2 

0VBPALU HEaI88|I 
Overall! calculates 

75.4 

78.0 

81.3 

00.4 

80. 

7 

80, 

a 

8g « 

6 

8 0 

.2 

83 

• 0 

85 

?1 

80 . 

9 

87 

9 

84, 

0 

8O1 

5 

77, 

4 


1*1,7 

97.9 

161. 0 

105.2 

103,3 

107, 

§ 

109, 

9 

107? 

6 

106 

,0 

100 


106 

,9 

108, 

8 

108 

3 

106, 

4 

106, 

0 


9 



96.3 

99.6 

103.6 

103.6 

10*. 

6 

108. 

7 

106. 

1 

10$ 

,5 

104 

.8 

io5 

,4 

108 , 

5 

10* 

9 

104. 

7 

10!, 

2 

lo*» 

1 


155.5 

PND! 

110.3 

mis 

118.3 

117.4 

119, 

3 

!2i, 

6 

119, 

1 

118 


118 

.4 

119 

.9 

121, 

i 

120 

7 

Ill, 

8 

11*. 

3 

ii*, 

0 
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Table A-XLVI. 

UNTREATED HOD III BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200’ SIDELINE 
84% FAN SPEED 



full SUE SOUND PRESSURE 

levels 

scaled from 

MODEL 

data 

<59 

oeg, r 


70 feRcent rel, hum 

30 

6 3 » 9 

69.4 

71.3 

73.9 

76 

2 

76. 

6 

78.1 

78,7 

79,3 

79. 

9 

79, 

8 

Bflt 

0 

80 , 

7 

B0,9 

7 7,7 

63 

66.3 

69.3 

78.8 

«0.7 

79 

5 

79, 

6 

75.9 

81,1 

76.9 

79, 

0 

79, 

7 

8{J. 

9 

61 . 

4 

80,0 

7B,0 

ao 

65.6 

67.9 

71.7 

73.1 

74 

3 

75, 

0 

76.4 

78,0 

78,8 

79, 

9 

00 • 

8 

82* 

5 

82. 

7 

03.7 

61,1 

100 

64-i 

69.3 

7j?,9 

74,5 

75 

,6 

77. 

6 

8q.2 

»1,5 

B 2 .7 

84, 

3 

85. 

i 

86, 

5 

87, 

3 

87,0 

82,9 

125 

69.2 

74.6 

79.0 

8o,4 

82 

*5 

83, 

3 

83.7 

86,9 

87.8 

89, 

9 

90. 

a 

91, 

5 

9q 

6 

88,6 

B3,Z 

160 

?0.8 

76.6 

79.9 

®1.0 

83 

.4 

83. 

8 

03.9 

85.2 

86.7 

87, 

9 

88, 

3 

88, 

8 

88, 

2 

66 , Q 

00,7 

200 

68.5 

75,6 

79.5 

79.2 

60 

4 

81. 

3 

82.0 

82,9 

83. S 

84, 

1 

85, 

2 

84, 

0 

83, 

8 

81,7 

76.5 

III 

66.6 

72*2 

76,4 

B 1 *2 

B4 

9 

B 0 » 

0 

00*2 

01.3 

8i,9 

83, 

7 

84. 

1 

06, 

0 

84, 

3 

Bi,9 

76,9 

?2.1 

78,2 

80.7 

82,5 

85 

,4 

64, 

6 

88,6 

90,5 

6$, 5 

87, 

3 

80, 

7 

90, 

9 

86, 

2 

83,1 

76,4 

400 

67.8 

75.3 

8o.3 

87,6 

86 

,3 

83, 

5 

04.5 

86,5 

06.3 

86, 

1 

86, 

0 

86, 

8 

05, 

7 

8j,8 

75,2 

900 

69.6 

76,5 

79.5 

85.5 

86 

,2 

89. 

9 

90.4 

88,8 

87.3 

87 

2 

86, 

5 

86, 

3 

84, 

5 

80,4 

74,1 

630 

68.8 

77.1 

Si. 6 

87.2 

90 

.5 

88, 

3 

9q,9 

87,4 

89,9 

86 

8 

88. 

0 

89, 

8 

84 

5 

79,7 

75,5 

800 

72.5 

79.1 

85.5 

93,6 

94 

,8 

99, 

3 

99.2 

93,8 

96,3 

93 

3 

91, 

8 

67, 

3 

85 

9 

79,3 

76,9 

1000 

72.7 

81.7 

89.2 

89.7 

96 

4 

102. 

3 

97,5 

93,5 

95,9 

92 

5 

91, 

7 

9fl , 

5 

88, 

6 

8o,3 

74,9 

1250 

70.3 

79.4 

87.0 

67,5 

94 

,2 

100 . 

1 

95,4 

91,4 

93.8 

9(t 

3 

89, 

6 

86, 

4 

86 

4 

78,0 

72,5 

l 6 fl 0 

69.3 

77i7 

84.7 

86.3 

92 

.6 

96, 

0 

93.3 

94,7 

9i • 6 

88 

4 

83 

1 

9 0 , 

0 

85 

0 

8y,B 

74,2 

2000 

74.3 

S3 , 1 

92.3 

91, B 

95 

» 2 

98. 

6 

96,1 

96,0 

95,3 

97 

5 

98 

1 

94, 

8 

88 

4 

63,2 

77,5 

25o0 

7i » 6 

6i*4 

88.9 

B7.7 

93 

.1 

96, 

3 

93.2 

92,3 

9 2 ,9 

95 

,3 

94 

3 

92, 

9 

65 

8 

81,5 

73,4 

3150 

65.4 

75.3 

85,1 

87.6 

BQ 

,8 

91, 

7 

92,6 

9y ♦ 2 

09.1 

86 

4 

89, 

4 

07. 

8 

02 

6 

78.6 

70,4 

4000 

66.9 

78.3 

84.2 

86.4 

88 

,4 

9fJ , 

7 

89.6 

90.6 

’O.Q 

92 

.6 

93 

2 

92, 

2 

83 

.4 

77,8 

7o,6 

5000 

65;4 

75.9 

83,9 

84,1 

67 

.3 

98, 

6 

89,4 

89,2 

88.4 

89 


90 

4 

90, 

0 

83 

,9 

77 p 0 

6 M 

6300 

64^2 

74.9 

82.0 

84,0 

85 

,5 

86, 

9 

87,0 

87,6 

87,9 

88 

.3 

89 


91, 

2 

82 

,1 

75,7 

66,0 

8q00 

61.6 

71,6 

79,3 

BO. 7 

83 

.0 

84. 

2 

85.1 

86,0 

86.9 

87 

6 

88 

5 

87, 

5 

79 

.8 

73,0 

01,3 

10000 

56.9 

68.2 

76.5 

78.3 

80 

.7 

82 , 

3 

82.7 

83,6 

85,3 

86 

,4 

87 

i 

85, 

9 

79 

0 

70.3 

57,5 

OVERALL! CALCULATED 

83.0 

91.0 

98,1 

100.2 

103 

,7 

107, 

8 

105,4 

103,7 

104.1 

103 

,9 

104 

0 

103, 

1 

99 

3 

96,0 

90,9 

pndb 

94.9 

103.7 

111.3 

112.4 

ns 

.6 

118 , 

5 

116, 6 

116,4 

116.2 

117 

.1 

117 

5 

116, 

1 

110 

,7 

106,0 

99,7 


OAY) 
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Table A-XLVII. 

UNTREATED MOD III BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
TAKEOFF 


"HOD6D SOUND PReS5yRe~pEVEt$ #59 DEO. f. To PERCENT R6L, 0 *V> - A RALES ISLET IN OESRfEft I*NO RADIANS) 

L - " “ - .. - _ ^ ajk . 4 aa «4 n 4 In 4 An . 1 9 a . 1BK _ n W L 


PrSO * 

■ 50 
43 
80 
E00 

I?’ 

160 

£00 

100 

319 

4C0 

900 

630 

loo 

1000 

xzH 

1600 

2000 

2500 

3150 

4000 

9000 

6300 

B0C0 

10000 

12900 

16000 

20000 

OVERALL measured 
overall CALCULATED 
PNDB 


<O^S^lE0^53><ot?d>tofS7icltS9>€i;i*9El?S4v< vTST>ci??9><^?*Vt i?0^i 1 i <|T?21 < 

. . ’to-: « ■ fft r i Ov. A<’T m A fll.a A1 



34 

83 

85 

ft3 


Si 

86 

89 

*2 

93 

8 T 

83 

91 

92 

93 

n 

* 0 . 

89 

91 

94 


lOTi? 106,5 107. 

1q8j 6 i{j6,6 1 q5 

ifeti uo.s u? 


96 

97 
93 
93 
92 
881 


85.7 

a®;? 

86; 5 
85,3 

85.6 

89’. 2 

9 3.2 

94.8 
96) 1 

89.9 
90.5 
91**6 

92.7 
*2?? 
9q,5 

’oia 

9ff 

92.2 

95.1 
104 » 7 

9«?1 

96.1 

99.3 

93.$ 

9J.0 

9 2.0 

89.8 


89 

8814 

9»;9 

sj‘*9 

07.1 
9 0 :7 

95; 1 

96.7 

96.2 

90.7 
91.9 
92*5 
92;4 
Ht* 
’1*2 
9ft 74 

98.6 

88.6 

90.6 
9g ;t 
9fl.4 
90.1 

93.6 

89 *1 

89.8 
86'. i 
86;6 


93.6 
9?; 0 

9?*.7 

9i ;b 
89’. 6 

9473 

97*4 

9776 

95. 5 
’i;» 
9177 

91*2 

99.7 

90.7 
89*. 6 
a»;? 
88,2 
ss;q 
a?;? 
98 j 8 

96.5 

88.5 
9i;* 

86.8 
85*. 1 
82;& 


97.6 

97.0 

95.3 

91.2 

91.7 
9S.J 

96.5 

96*2 

94.4 

89.6 

90.3 

90.0 

89.4 

86.6 
85,7 


H 


) 


,5 10 7. ft 110.3 108J9 lift; 3 10779 10876 
.4 kj 9,9 i(j9 ,a 1*7.6 io6.3 loE.O 
.8 ij 0 ;7 1«;< i«:s «*!» it»;» i«.7 


81 
87,2 
88.9 

94.4 

87.4 
87.* 

87.5 
a*. 7 
82.9 
82*0 
79,4 

108. « 
106.5 
11^.6 


134*3 

133.9 
135; 7 
13471 

134.1 

137.5 

139.6 

14*79 

142*0 

137.2 
13?. £ 

141.3 

144.3 

144.4 

142.9 

143.8 

143*0 

141.2 

144.7 

193.3 

143.6 

144.9 
147,1 

143.9 

i«M 

144.6 

144.4 

l59i3 
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Table A-XLVIII. 

UNTREATED MOD III BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
TAKEOFF 



FULL Size SOUND PRESSURE 

LEVEL* 

SCALED FROM 

MODEL 

DA 7 A 

(59 DEG, E , 

70 PERCENT PEL, hum 

50 

67,6 

70,3 

75.9 

76* 6 

fli.a 

7971 

8 0.5 

ar.o 

8i,7 

02; 3 

sz;i 

*2.5 

83:6 

84 4 

01.1 

63 


71,1 

77*.8 

7 6'. 5 

82,0 

76.3 

79.4 

Bi.4 

82.0 

03.4 

82.5 

”2*8 

02.7 

8? a 9 

01,4 

*0 

72,3 

72,7 

78.5 

77; n 

81.2 

78.: 1 

79,4 

84; 2 

54.4 

86,6 

85; 1 

86.3 

36.2 

07; 5 

84,8 

ICO 

67, i 

71,4 

7 *.o 

77.5 

82.8 

80.0 

03.0 

83,9 

05,1 

86,9 

07.8 

09; 3 

90.5 

90.4 

85,8 

1?5 

71,5 

76,0 

82.4 

82*. 9 

86i.1 

84 *.8 

86,1 

67,1 

68,6 

90 ; 0 

90*. 6 

a l*7 

92.0 

9$*. 6 

85.3 

165 

73, * 

78,8 

84'. 7 

84". 0 

88,4 

87.2 

B7 ; 6 

88,8 

89,6 

9li6 

9i;4 

93.0 

9l’,4 

08 ; 3 

83,3 

zno 

72,5 

77,0 

®i ,2 

??;9 

65 ; 1 

83:2 

64 ,8 

04; 2 

05.5 

55,7 

85.9 

8-6', 3 

85; 9 

a<; 2 

78.3 

250 

315 

69,0 

7G,9 

73*8 

78,6 

78.9 

*4.3 

sill 

b3?7 
9(3 . 7 

82.1 

91*8 

h2,9 
9 0.9 

83.0 

99,8 

84 .5 
9 0,8 

h5.6 

09,7 

56; 6 
89.5 

87*3 

06; 3 

87*0 

87.5 

04.3 
84; 1 

?!:§ 

4 o n 

7?,* 

82,5 

67.8 

8»’,3 

94 .5 

«6.7 

95.4 

93,0 

93,4 

9 0 , 6 
91.4 

9Q .0 

89.4 

a7;j 

3s;o 

77.5 

500 

72,1 

79,9 

84;& 

9512 

97.1 

96; 6 

96,6 

95i6 

94.1 

91,2 

0-9; 3 

06*. 3 

B2*.a 

76.4 

6.' 0 

7 *'* 

78*7 


91 ;« 

94.0 

94'. 4 

93,4 

90,1 

88. 4 
89.5 

08* ? ‘ 

gill 

57.0 

8 5 *9 

8 J «& 

76,2 

75,9 

BOO 

7R, 5 

75,5 

0 7.8 

89*. 1 

92.7 

93’. 4 

93.0 

91.6 

92.0 

* 7,2 

85,0 

00,6 

10CO 

70 , 6 

76,6 

68.9 

8815 

91.7 

97'. 2 

9l,0 

0? ; 2 

87.0 

89,1 

86'. 9 

p e.o 

83.1 

79.9 

74,6 

1250 

60, 4- 

77,4 

64;$ 

87; ? 

91,8 

9(f,2 

B8.4 

89,9 

39.1 

08 ;o 

88.6 

08.5 

83', 2 

79;> 

73,9 

16100 

72,1 

79,7 

n.3 

89". £ 

92.5 

95’. 2 

91.4 

92.1 

9l,4 

94,2 

92*. 2 

91.3 

84i9 

si;3 

75.1 

Zero 

79,7 

*8,5 

*9.3 

95;3 

'fir:: 

102.2 

99.1 

98.4 

ioo.o 

lf)5.1 

160.0 

101*0 

92.3 

89;2 

Bfl. 4 

250 0 

66,9' 

77.2 

bb;* 

9 0* 6 

9 0 ;9 

9i . 3 

9 0,4 

9 0 .7 

V* 

92.2 

9q*3 

84.5 

81; 3 

72.9 

3l5() 

70,0 

79,5 

*7.1 

89 ; 1 

n.2 

91*. 5 

89,7 

90,9 

9 1» 0 

93,4 

9 3 *. 6 

92,2 

«4;.i 

79.3 

72,7 

«ono 

7G,5 

79,5 

89.6 

9Q'.l 

93.1 

92:5 

93.9 

93,1 

93.1 

95.0 

94', 8 

95.5 

87.7 

02; C 

71,9 

5000 

a?,? 

77,4 

?6'.i 

8 7 '. 9 

9C. 1 

68^9 

09.0 

89 ; 6 

90,9 

91.2 

92.0 

90.4 

8 3 *.4 

7e;o 

69,1 

6300 

66,1 

75,0 

Bq'.i 

85;o 

b9 ; 1 

87,2 

08,3 

88,7 

90.4 

91.0 

9i;.s 

09,8 

83;.i 

77.2 

66.3 

Boro 

65,1 

72,3 

*2.2 

83’. 3 

88.2 

85.7 

06 . 9 

87,2 

89.4 

91,2 

91.7 

*9.2 

82.6 

75*. 1 

63,9 

IOOOB 

5 9 ,D 

67,8 

79;i 

8dI6 

87,6 

83.3 

85,4 

84,4 

87,5 

08,9 

j 88.7 

lies:* 

*7,5 

01.1 

7i ; 9 

59.1 

overall calculate 

85,5 

92,9 

106,4 

102.3 

10 2’. 4 

105.9 

107'. 2 

105.6 

104,6 

105,0 

ID 7 ,6 

105.4 

100,9 

9E , 5 

93,3 

PNDB 

96. q 

119.1 

115:0 

119.2 

120 ; 0 

lift. 3 

117.8 

118,7 

121.7 

119,1 

119,2 

112.8 

109,3 

101.0 



Table A-XLIX 


UNTREATED MOD VII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100* ARC 
APPROACH 


(Pi 
JO 71 
64 67 

80 66 
100 71 

12* 67 

160 69 

200 6? 
250 68 

H* n 

*00 70 

?Q0 69 

«30 70 

»P0 69 

1000 67 

1290 68 

l?OQ 67 

ziioo 7o 

2900 62 

3190 69 

4000 7 q 
9000 73 

6300 68 

0000 69 

10Q00 66 

12900 62 

16000 61 
20000 58 

overall measured as 
OVERALL CALCJLATgD 89 

PND8 100 


R068L SOUND* PRESSURE LEVELS (*9 DEG. F, 70 PERCENT REL. HQhj DAT) - ANGLES FROM INLET IN DEGREES 
20, JO. 40, “So, ’ 60 , 7o, 80 , ? 0 , loo, ilO, 120, 130, lfO. ISO, 


(AND RADIANS) 
P«l 


M 


H 


) 


69,0 

72,7 

69 } 3 

69 

• 0 

67 


7o 

it 

69,9 

69 

,8 

70,7 

71.0 

71, 

8 

72, 

9 

76.1 

64,7 

72.6 

66,7 

69 

, i 

66 

,8 

68 

,8 

69 ,8 

72 

,7 

69,0 

70.9 

72, 

9 

75, 

2 

75.2 

64*4 

74,9 

65J7 

70 


67 

!» 

58 

,? 

68.7 

69 

.4 

69,8 

69,8 

71, 

3 

71, 

7 

73,0 

69,0 

76.0 

70*4 

71 

,8 

68 

1® 

72 

,8 

73,1 

70 

,7 

70,1 

71.1 

74, 

6 

73, 

2 

73,9 

63,2 

74.1 

66,0 

7 1 

,4 

67 

ll 

*0 

• 1 

67,2 

67 

,2 

67, i 

68.4 

69, 

9 

66 , 

9 

7 1 * 2 

64,7 

70. J 

62,8 

>1 

,1 

66 

t9 

68 

.1 

67.0 

66 

,9 

67,1 

68.8 

70, 

6 

70, 

3 

72.9 

69,0 

79,9 

67,8 

70 

,9 

68 

( 2 

73 

it 

73;f 

72 

,7 

72,9 

73,9 

75, 

0 

75, 

4 

77,3 

65*9 

73,8 

69,7 

7 0 

,8 

68 

,« 

I 2 

ti 

74 • 0 

74 

,9 

79,8 

79.9 

76, 

6 

77, 

2 

77,1 

69,1 

77.0 

? i \9 

74 

rJ 

73 

! 0 

73 

,3 

76,0 

74 

,9 

76,1 

78.2 

76, 

9 

77, 

4 

70.1 

09,9 

75,0 

69,4 

73 

• i 

7z 

ti 

ti 

,1 

69,8 

70 

,0 

71 <1 

72.1 

7i, 

9 

72, 

3 

72.2 

68,6 

73.7 

t > 7 .b 

71 

,0 

68 

>8 

5? 

|7 

67,7 

68 

,6 

69,0 

73.0 

72, 

9 

72, 

2 

72.8 

7i,b 

76. 1 

69 ;B 

73 

,4 

TO 

,1 

n 

,3 

71, i 

72 

,0 

72,9 

73 . 2 

73, 

0 

73, 

ft 

73.2 

69,8 

73.9 

69,6 

73 

*0 

69 

1? 

72 

,2 

7l?2 

70 

,8 

74,2 

72.3 

72, 

B 

72, 

1 

72-3 

70.0 

73;* 

71.6 

73 

,9 

7Q 

,1 

72 

.1 

U.i 

72 

>0 

73,2 

73.2 

73, 

9 

72, 

4 

72.2 

7 oio 

74,9 

7i;& 

73 

,3 

69 

.9 

72 

it 

71,2 

73 

,1 

73,3 

79,0 

76, 

7 

74, 

1 

7l .3 

7 8 ,9 

79.5 

72;7 

75 

,1 

72 

tO 

73 

• 1 

72,3 

72 

.2 

74,1 

76.4 

76, 

9 

75, 

6 

73,4 

74,3 

70.6 

79,1 

79 

,2 

75 

1 2 

75 

♦ i 

73.2 

79 

,0 

76.5 

76,6 

79, 

1 

70, 

7 

70.3 

87,0 

92.2 

90.6 

89 

, 0 

88 

,2 

89 

,2 

83,9 

89 

.9 

87.3 

90.0 

91, 

8 

93, 

2 

89,0 

76.4 

80,4 

79;b 

79 

,4 

76 

,2 

?7 

,5 

77, S 

77 

,3 

79,6 

60,4 

83, 

4 

80, 

0 

77.7 

74,8 

79,3 

78 ; 7 

78 

,3 

79 

t3 

78 

« 3 

79,3 

e 0 

•1 

82,4 

84.3 

82, 

9 

82, 

3 

78.2 

06,2 

86. J 

06.2 

89 


83 

, 3 

83 


82,6 

89 

,2 

83,6 

87,6 

90, 

1 

87, 

6 

84.6 

70,o 

81.3 

»b'2 

78 

,3 

78 

»2 

78 

,2 

78,4 

79 

.3 

83,3 

84.6 

86, 

1 

89, 

7 

78,3 

82,0 

83.4 

82;’ 

81 

,9 

81 

<2 

81 

,9 

80 » g 

82 

,1 

63,3 

67.2 

68. 

1 

84, 

7 

81.6 

77,8 

82<0 

80,? 

78 

,3 

77 

(2 

70 


76.9 

76 

*0 

86,1 

83.2 

83, 

1 

n, 

Z 

78*4 

74, S 

78.0 

76,4 

74 

,7 

72 

! 8 

73 

,8 

72,| 

74 

,4 

76,9 

7’.0 

38’ 

6 

77, 

2 

73.7 

72,1 

74.3 

n\i 

7l 

r« 

69 

1 2 

7 0 

,2 

68,9 

7l 

,1 

70,3 

75.3 

7?, 

2 

74, 

9 

7 g .6 

67,4 

69,0 

67,1 

66 

16 

63 

«» 

69 

,7 

aii! 

67 

,3 

67,5 

69.6 

70, 

6 

69, 

6 

64,7 

91,9 

99,8 

»3,5 

92 


’I 

, 7 

90 

,8 

90,0 

90 

,9 

93,1 

94,9 

96, 

7 

96, 

0 

93,1 

91.9 

99,4 

93.8 

9? 

,9 

’1 

,6 

90 

,9 

90,3 

91 

,8 

92,9 

99.5 

96, 

9 

96, 

3 

93,0 

109,8 

110. 1 

io8;i 

107 

,4 

106 


109 


104,8 

109 

.6 

mi* 

109,3 

110, 

7 

110, 

9 

107,6 


120,8 

iZ0s» 

120,0 

122,2 

il’ll 

119.6 
123,3 

124.2 

125.9 
121*8 
120,8 

122.7 

122»3 

122,6 

123.6 

124.9 

127.0 

139.9 

130.0 

131.6 

137.0 

133.2 

135.7 

132.9 

ni\i 

126.1 

144,0 



145 


Table A-L. 

UNTREATED MOD VII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
APPROACH 



FULL SIZE SOUNO PfcESSUfiE 

LEVELS 

scaled from 

MODEL 

da t a 

<59 DEG, F , 

70 PfRcENT R6L 

90 

60 1 9 

63,0 

7l.7 

67.7 

7 3«1 

67 ( B 

72 

2 

7?.6 

70, 

1 

69,1 

69.4 

7 i*0 

6?t* 

67.3 

A3 

57,1 

56,9 

69.7 

63 j 2 

69,6 

66,1 

69 

4 

66.7 

66, 

6 

66,1 

66,6 

67,1 

64 , 1 

64,5 

00 

55 , 3 

57,9 

>1.6 

59.8 

69,3 

64,9 

67 

4 

67,3 

66, 

3 

66,0 

67.0 

67.7 

65,0 

66,1 

100 

59,2 

62,1 

71,4 

64,8 

69,1 

67,0 

>2 

5 

73,3 

>2, 

0 

71,8 

72,1 

>2,1 

70,8 

70.4 

129 

57 ,2 

98,9 

69,1 

66 1 7 

68,9 

67,6 

>1 

4 

73,4 

74, 

2 

>4! 7 

74,0 

73,6 

72,9 

70,0 

160 

59,2 

61,9 

>2.2 

6$; 8 

72,3 

>1,8 

72 

5 

>M 

74, 

1 

74,9 

76.2 

73,0 

72,7 

68.9 

200 

59,5 

62,6 

?0,2 

66,3 

>1.1 

70,8 

>0 

i 

69 ,1 

69, 

2 

69,9 

70.1 

68,8 

67,0 

64,9 

250 

57,9 

61,2 

68,8 

64.4 

69,0 

66.7 

60 

V 

67.0 

67, 

a 

67,7 

71.0 

69,6 

67,3 

65.4 

315 

58,7 

63,5 

>1*2 

66,9 

71,3 

68,0 

>0 

5 

>o;a 

71, 

l 

7 lt 2 

’1-1 

69,7 

68,6 

65,6 

4ob 

57,2 

62,1 

68.8 

66.2 

70,9 

68,5 

71 

3 

70,4 

69, 

9 

72,9 

70-1 

69,5 

67,fl 

64,6 

5d0 

55,2 

62,2 

68.2 

6? ; 6 

71,3 

60,7 

>1 

2 

70. S 

>1, 

0 

7l,S 

71. p 

70,5 

67,2 

64,4 

550 

59.7 

62,1 

69.6 

6gil 

7 1,0 

60,5 

>1 

V 

>0.3 

72, 

1 

7i,a 

72.7 

73,3 

68,8 

63,3 

000 

54,6 

62,7 

69.7 

69.1 

72,8 

>o*5 

>2 

i 

lu\ 

71, 

2 

72,6 

74-1 

73,4 

7(3,2 

69.2 

IOCjO 

57,4 

66,0 

>3,i 

n;s 

72,9 

>5|> 

>4 

1 

>2.3 

74, 

0 

75,0 

76.? 

75,5 

73,2 

67,9 

1*90 

66,9 

79,4 

06.7 

06.9 

86 ,6 

86 , 6 

84 

i 

83.6 

84, 

8 

85.7 

87,6 

88,1 

87,6 

8o.6 

1*00 

54,8 

67,7 

74.7 

75^3 

77,0 

74,7 

76 

4 

76,9 

76, 

3 

78,1 

78,o 

79,7 

75,1 

69.0 

2000 

56,1 

66,0 

73,6 

79.0 

75,9 

77.7 

>7 

3 

78,4 

>9, 

1 

Bo , 8 

81.9 

79,2 

76,9 

69,3 

2»00 

58,7 

>7,1 

80*4 

82.3 

83,1 

81,7 

«2 

4 

81,6 

84, 

1 

82,1 

85.1 

06,3 

81,7 

75.6 

3150 

53, 4 

66,7 

75.3 

76; 3 

75,8 

76 ; 7 

77 

2 

77,6 

78, 

3 

8i,7 

82.1 

»2.2 

79,7 

69,1 

4000 

53,6 

72,4 

77.3 

>9*o 

79,1 

7 ’f> 

00 

6 

79.5 

81 . 

2 

81,9 

84.9 

84,2 

78,6 

72,0 

9000 

51,3 

68. S 

76-3 

77 ; 5 

76,4 

76.4 

76 

6 

76.7 

77, 

7 

79,2 

01.3 

79,7 

75,5 

69,1 

6ioo 

46,0 

64,9 

72.3 

>3*2 

73,1 

>2,3 

>3 

9 

73, l 

74, 

5 

76,4 

77.5 

77,4 

71,5 

64.0 

8000 

43,2 

62,1 

68.7 

69.4 

70,6 

69,4 

>i 

i 

69 .6 

72, 

0 

73,5 

74.4 

74,5 

68,9 

6q. 6 

10000 

38,4 

56.7 

64 .3 

64.8 

66,3 

64.9 

67 

5 

63.9 

69, 

1 

68,6 

69.3 

68 1 3 

63.9 

54.0 

OVERALL CALCUHAtEO 

72,6 

83.1 

89.7 

9o ; i 

90,5 

90, i 

I? 

9 

89,4 

90, 

7 

9i,S 

93.1 

93.2 

90,6 

84.3 

PROP 

62.4 

96.1 

101.6 

102.3 

103,3 

ioz,4 

103 

Z 

102.8 

104 

3 

104.4 

106.4 

106,4 

102,4 

96 , 3 


DA?) 
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Table A-LI . 
UNTREATED MOD VII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100* ARC 
72% FAN SPEED 
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Table A-LII. 

UNTREATED MOD VII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
72% FAN SPEED 




FULL 

sue SOUND PRESSURE L^EuS SCALED FROM 

mooel 

DATA 

<59 DEG, F 

< 

7o percent re l , hu h * 

50 

60. 

3 

63> 

4 

66,3 

69.9 

70,8 

71,8 

72.4 

73.3 

74 

2 

74,8 

74.1 

74, 

3 

74,6 

74.1 

71,0 

63 

58, 

7 

62* 

6 

67.6 

69,4 

72*3 

71,8 

70,7 

73*3 

73 

8 

73,6 

74.4 

74. 

5 

74,2 

7 1,6 

71.6 

60 

57, 

0 

60. 

9 

65.2 

65.8 

68,8 

6fi,5 

70.4 

72.0 

72 

4 

73.7 

74.4 

75. 

3 

75.5 

74.9 

74,2 

100 

57, 

1 

M- 

a 

66.2 

>0*0 

71.7 

71,7 

74,3 

77,0 

78 

2 

78,8 

79,4 

00* 

0 

79,4 

79,0 

75,9 

125 

62, 

6 

57, 

1 

72.2 

75.0 

76.9 

75,9 

78,3 

81*1 

81 

5 

81,9 

83.2 

83, 

0 

82,5 

80*0 

75.8 

160 

63. 

4 

69, 

7 

74.1 

75.1 

78,0 

77,5 

78.2 

80 <0 

81 

2 

81.5 

«1*1 

62 * 

2 

79,6 

77*6 

72.8 

2p0 

63, 

3 

69, 

6 

73.0 

74.8 

76,9 

78,5 

77,4 

78.3 

78 

4 

77,7 

78.3 

78, 

1 

76,5 

73,7 

69,7 

250 

62. 

1 

69, 

4 

72, « 

>2*6 

73,7 

72,4 

72,8 

75.Q 

76 

2 

77,6 

78,2 

78* 

6 

77,0 

74.5 

69,3 

3J.5 

63, 

4 

6*9 

7 

72.9 

75.9 

78,9 

76,9 

77,6 

79,9 

79 

6 

so * 0 

79.5 

76, 

3 

78,4 

74*5 

69.3 

*00 

60, 

6 

67, 

3 

7i.$ 

72,7 

75,9 

75,5 

76,1 

77,0 

78 

2 

78,5 

79.0 

77, 

8 

75.3 

73.1 

68.1 

500 

60. 

6 

66, 

3 

71.9 

75,1 

78.1 

77,9 

77,6 

77,2 

78 

6 

78,9 

79.2 

78. 

9 

76,2 

72.2 

67,0 

630 

63, 

2 

70* 

1 

76*4 

79(9 

8 1 ,6 

82.4 

78,1 

81*0 

81 

1 

0Q * 6 

80*9 

8fl , 

6 

77,2 

n*’ 

68*3 

500 

62, 

2 

69, 

2 

76.4 

77,5 

80,5 

80*6 

78,3 

80,2 

9C 

3 

80*6 

81-1 

80 , 

6 

75,8 

72.7 

60*1 

1000 

62, 

9 

71. 

0 

78,5 

78,6 

79,7 

83,5 

79,3 

80.1 

80 

3 

80,8 

02.1 

81, 

0 

77,2 

72,8 

70,5 

1250 

62, 

3 

73, 

5 

81.1 

80,5 

02,4 

82,5 

»0,1 

81,8 

82 

2 

83.5 

83,7 

85. 

4 

79,7 

74,6 

68,6 

1600 

71, 

3 

83, 

B 

93.2 

93.5 

96,6 

93.5 

92,4 

94.1 

94 

5 

95,7 

94,0 

96, 

9 

90,0 

84.0 

78,3 

2O00 

62, 

7 

74. 

5 

S2.Q 

83,3 

84.7 

86,3 

04,3 

84.9 

86 

3 

88.3 

07,8 

8$ , 

6 

82,6 

76.3 

70.8 

2500 

62. 

8 

77. 

5 

83*1 

85,7 

85.9 

86-5 

86*5 

86.1 

87 

2 

85*5 

88.Q 

68. 

5 

8l»5 

77.3 

69,9 

3150 

65, 

4 

76. 

1 

88.1 

80 . 5 

88.9 

89,9 

87.6 

89.3 

89 

7 

92*9 

93*0 

91. 

6 

87,5 

78.9 

72.2 

4000 

59, 

4 

76, 

6 

82.8 

83.3 

83.9 

85,7 

86.3 

85.5 

85 

6 

86.6 

08.0 

87, 

6 

81.2 

76.4 

67.5 

5000 

58, 

i 

74. 

7 

82.9 

84,7 

85,0 

84,8 

84,5 

86,5 

86 

8 

87,1 

89.1 

87, 

5 

81,3 

76.4 

68.0 

6300 

52, 

5 

71. 

9 

79,6 

79,4 

Bq » B 

79,9 

01,7 

8l , 6 

83 

7 

83*9 

85.1 

64 . 

7 

77.0 

71.8 

63.7 

80 00 

48, 

8 

69, 

1 

76.3 

76.6 

78,2 

77,1 

79,0 

77,9 

81 

0 

81*4 

83.3 

82, 

6 

74,7 

67.9 

57.6 

10000 

42, 

7 

62, 

7 

7o,4 

71,9 

73,9 

72,2 

74,1 

73,1 

75 

9 

77.4 

78.1 

77, 

3 

69,8 

60.3 

50.5 

OVERALL CAlCULAfED 

76, 

5 

87. 

6 

96.1 

96.8 

98,9 

97,8 

96. a 

98,0 

98 

6 

99,8 

99,7 

100, 

3 

99,0 

90.2 

85.3 

PNDB 

88, 

4 

100. 

6 

108.6 

109,6 

111*8 

111*0 109,8 

111*0 

111 

6 

113*5 

113*9 

113. 

3 

108,6 

102.3 

96,3 
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Table A-LIII . 

UNTREATED MOD VII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
84% FAN SPEED 
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Table A-LIV. 

UNTREATED MOD VII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
84% FAN SPEED 




™LL 

SIZE SOUND PRESSURE L EVElS 

SCALED from 

HO DEl 

da t a 

159 DEG, f , 

70 PERCENT R6 L , 

Wh, day> 

90 

64. 

6 

67, 

4 

75.3 

73,2 

78,1 

76,6 

77, 

4 

78,3 

79, 

2 

79,5 

79.1 

79,3 

78,9 

79,0 

77 

,4 

63 

66. 

5 

7i * 

3 

76.6 

72.5 

79.1 

76, 0 

79, 

4 

81,3 

79, 

5 

70,9 

79.7 

79,3 

78,7 

78.2 

76 

5 

80 

66 » 

0 

66, 

0 

77.0 

71,1 

78.8 

73,8 

77, 

4 

79,0 

78, 

2 

78.5 

80.3 

80,9 

80,6 

81,2 

80 

.1 

100 

65. 

8 

66. 

9 

70.2 

73.6 

78,7 

75,5 

78, 

i 

80,2 

81, 

4 

82.5 

84.3 

85,2 

64,4 

84,8 

81 

.2 

125 

69, 

9 

72. 

8 

81.2 

™;i 

82.8 

81*5 

84, 

l 

84.2 

85, 

4 

87.9 

87.2 

89,0 

88,4 

85.8 

80 

,6 

160 

69, 

4 

74, 

6 

82.0 

80.7 

82,7 

82.4 

83, 

0 

84.2 

85, 

1 

86.5 

87.1 

86,9 

86,5 

83.6 

78 

8 

*00 

69. 

2 

73. 

5 

61,6 

>8,6 

81,8 

01,4 

n» 

0 

81.9 

63, 

3 

82.4 

83.1 

83,7 

82,2 

79.7 

74 

,3 

250 

65. 

2 

7l« 

2 

78.5 

77,3 

79.4 

78,3 

78, 

1 

78,7 

83, 

2 

01 . 5 

8 2 .7 

83,8 

82.3 

79.5 

72 

.9 

3 15 

68, 

1 

73, 

5 

80.0 

80*1 

84.1 

87,0 

84, 

2 

82.1 

84, 

5 

84.9 

85.1 

83.9 

83,3 

79,8 

74 

• 1 

*00 

65, 

7 

72. 

2 

78.6 

77,6 

01.8 

83.7 

8Z, 

0 

80,9 

82, 

1 

82 * 6 

02.9 

82,9 

81,3 

77,1 

71 

,9 

900 

65, 

9 

74, 

6 

05.0 

87ie 

68.1 

89,9 

85, 

1 

85.0 

85, 

4 

84.5 

87.1 

85.1 

61,1 

77,0 

71 

.9 

630 

66. 

2 

73* 

2 

82.7 

84,6 

86,7 

87.5 

86 , 

1 

85.8 

85. 

9 

63*5 

89.1 

84,9 

80*6 

76.0 

7 1 

• 2 

»00 

69, 

0 

74, 

8 

84.6 

86,7 

85,6 

87,4 

86. 

3 

B7.Q 

87, 

0 

83,2 

86.1 

84,8 

80,8 

77.6 

72 

,9 

1000 

68, 

1 

76, 

1 

84.8 

88.7 

92,8 

97,7 

93. 

2 

91, 1 

90, 

6 

89,6 

88.3 

85.7 

82.6 

79.0 

73 

•1 

1250 

66 * 

5 

77, 

7 

88.4 

’2*6 

90,6 

99,4 

96, 

Z 

93.1 

»1* 

9 

9Q * 2 

9fl.7 

88,6 

83,5 

80*3 

74 

.4 

1&00 

70, 

4 

8q, 

9 

09.6 

9j,6 

9 9, '9 

98,9 

?7. 

3 

94,1 

92. 

5 

94,0 

93.3 

94,6 

86,7 

80.7 

77 

.3 

20 0 0 

69. 

6 

6i* 

5 

91.2 

?3.5 

99.4 

100.5 

98, 

2 

94,? 

94. 

3 

97.4 

95.8 

96,5 

89,5 

84.3 

80 

.0 

?5q0 

66 , 

7 

79. 

3 

68.4 

9 1*« 

94 . 0 

95,6 

94* 

6 

93,3 

9l. 

6 

89,6 

92 . 2 

9(j , 8 

83*8 

8{) . 1 

73 

,6 

3150 

64, 

3 

77. 

3 

87.1 

89.5 

89,8 

91,8 

91, 

4 

91,6 

90, 

7 

93.0 

93.4 

9q , 7 

84,4 

79.2 

72 

.3 

4CQ0 

63. 

1 

79. 

9 

86.8 

88,6 

89 ,9 

90,6 

92, 

4 

91*5 

91, 

7 

9J..6 

93.9 

92.4 

85.2 

80.4 

72 

,3 

5000 

59. 

5 

75. 

8 

85.3 

86,8 

67,2 

88,0 

88. 

9 

88,7 

90, 

0 

90,3 

92.2 

90,& 

82,6 

77.8 

70 

.0 

6300 

55. 

7 

72, 

9 

81.7 

83.8 

85,1 

64,0 

87, 

i 

64.9 

87, 

1 

88.3 

89.3 

87,6 

79.2 

73.8 

65 

.7 

BO00 

51. 

1 

70. 

2 

78.6 

80,5 

82,1 

81*6 

84, 

l 

83,1 

86, 

1 

87,4 

88.6 

85,9 

78,0 

71.1 

61 

,8 

10000 

46, 

1 

63. 

9 

73.7 

76 ; 2 

77.1 

76,5 

>9, 

3 

78,4 

81, 

3 

82,4 

83.0 

80.5 

72,3 

64.7 

53 

.9 

overall CALCULATED 

80. 

7 

89, 

5 

98.5 

100.9 

105,6 

106,5 

104, 

5 

102.5 

102. 

2 

103.1 

103.3 

102.7 

97,6 

94,2 

89 

.7 

PNf}9 

91, 

2 

10 2 » 

7 

U1.5 

113,4 

117.6 

118*5 

117, 

2 

115.3 

U5, 

2 

116.5 

116.8 

116,0 

110*0 

105.5 

100 

,2 
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Table A-LV. 

UNTREATED MOD VII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100 1 ARC 
TAKEOFF 


MOo6L SOUNp PRESSURE LEVELS ( 99 OEG, F , 70 PERCENT ReL. HUM, DAY) „ ANGLES FROH INLgT IN DEGREES UNO *aDUNS> 


FREQ, 

(0?85)<0?S 

2 ) ( 0^0 H o!8) ) a? oi ) ( l! Z2 ) ( l! H ) { l! ^ 

m 



U 

PHL 

> 

SO 

79,0 

76 

8 

76,9 

77,5 

78,0 

79. 

0 

80 

0 

00,7 

60, 

6 

82, 

0 

82 

.8 

81, 

6 

66 , 

2 

91.9 

96, 

0 


134,8 

63 

74,9 

75 

0 

77.8 

76.7 

78 .9 

77, 

9 

79 

8 

So. 8 

8 1 • 

7 

82? 

1 

82 

,9 

82, 

7 

87, 

4 

02,1 

97, 

0 


135,4 

SO 

75,8 

75 

4 

76.7 

77.4 

78 ,3 

77, 

8 

79 

ft 

8Q.7 

8i, 

6 

82, 

6 

83 

.9 

83. 

7 

87, 

9 

91.8 

94, 

5 


134,6 

100 

73,9 

75 

7 

77,8 

78, S 

79,0 

78, 

1 

79 

9 

00,9 

Bo. 

7 

»1 ! 

9 

81 

,9 

83, 

8 

87, 

2 

0o.l 

00. 

1 


133*1 

i?s 

74,4 

76 

2 

79,3 

78,0 

8 0*1 

77, 

4 

7» 

1 

70.3 

8(J , 

0 

8l* 

1 

81 

.4 

8J, 

0 

65, 

3 

87.6 

9fl. 

1 


132*1 

160 

75.1 

76 

1 

8l.l 

77,7 

82,4 

79, 

1 

79 

8 

84,8 

84, 

7 

85, 

1 

83 

.9 

85, 

0 

69, 

2 

92.3 

93. 

8 


135,7 

200 

74,4 

76 

0 

78.9 

77.6 

0o.o 

78, 

9 

80 

9 

83*2 

83, 

0 

8ft, 

2 

88 

*1 

9 0 . 

2 

02. 

6 

95.2 

95. 

2 


137, e 

zsa 

79,8 

80 

7 

83-1 

82,7 

82,9 

82. 

8 

85 

1 

63,8 

87, 

0 

89, 

2 

’I 

.3 

93, 

2 

04, 

2 

96.1 

94, 

8 


139,8 

iis 

63,0 

84 

9 

86.0 

86.9 

88,6 

87. 

2 

87 

3 

88,2 

87, 

9 

00. 

2 

93 

.3 

94. 

4 

04, 

7 

04.3 

94. 

0 


140,8 

<00 

80,9 

83 

7 

84.0 

03.3 

85.9 

84, 

1 

83 

6 

84,1 

85, 

0 

86. 

9 

87 

* 2 

07, 

9 

89, 

2 

9o.l 

B8 , 

8 


136,4 

*00 

79,8 

81 

9 

82,8 

80 .7 

83.8 

82. 

1 

»Z 

0 

82,0 

83, 

0 

85, 

8 

86 

.8 

89, 

0 

90, 

4 

90.3 

87. 

7 


135,9 

630 

79,4 

H 

3 

82‘1 

83,8 

86,9 

85, 

2 

83 

i 

85 ,4 

87, 

3 

88, 

6 

89 

• 6 

*o. 

4 

00- 

7 

v* 

00. 

1 


137.8 

0(JQ 

60.0 

84 

0 

86.2 

88 , 0 

’1.1 

9fl* 

2 

01 

1 

88.0 

8ft , 

9 

66. 

3 

89 

.4 

89, 

3 

89. 

3 

89.2 

07. 

9 


139,2 

1000 

86,1 

9 fi 

4 

94,4 

101.9 

101.3 

102, 

4 

102 

5 

99,2 

98, 

2 

94, 

3 

97 

.3 

93, 

2 

90. 

5 

91.4 

90. 

1 


1*9.3 

1250 

81,2 

B5 

1 

B9 ■ 1 

93,8 

"95,4 

94, 

5 

93 

4 

93.1 

92. 

0 

89, 

4 

90 

.5 

91- 

3 

90. 

5 

88.5 

87. 

9 


1<3,0 

l600 

86.1 

89 

3 

»5.2 

97.2 

99,3 

100> 

5 

97 

2 

96.2 

9l, 

1 

9 o* 

5 

9l 

.3 

92* 

1 

00, 

4 

9 1*3 

88, 

2 


1*6? 2 

2000 

80,2 

82 

4 

91.6 

9 2 ; 3 

02.4 

04, 

7 

91 

4 

09,7 

8$, 

2 

00. 

4 

89 

,7 

9i. 

5 

68, 

6 

87.5 

07. 

3 


1*1,6 

2*00 

80*0 

83 

8 

93*3 

’2*8 

05.4 

94 1 

4 

00 

1 

89,3 

’1* 

2 

00* 

1 

91 

•4 

’1. 

9 

88, 

5 

68.2 

07, 

9 


1*2,* 

3150 

80.3 

86 

3 

93-3 

94,3 

06,6 

94, 

4 

03 

6 

01*6 

0O‘ 

5 

02. 

6 

92 

.4 

03. 

3 

88, 

8 

88.7 

88. 

2 


1*3,8 

<000 

8»,t 

93 

9 

io3-i 

laS.o 

103 il 

IQ?, 

4 

101 

3 

101*3 

101* 

2 

iod. 

3 

103 

*1 

103, 

2 

99, 

Z 

99.2 

98. 

9 


*53.9 

5000 

80,5 

89 

9 

93.4 

99.4 

04 i? 

04, 

5 

93 

4 

93-6 

23* 

9 

03* 

4 

96 

.4 

06. 

3 

00. 

6 

00.5 

88. 

2 


i*$,J 

6300 

78,4 

86 

2 

92.5 

’2*8 

’1.0 

03, 

6 

93 

2 

02.2 

9Z. 

2 

95, 

3 

95 

.5 

05, 

2 

90. 

4 

88,4 

88, 

3 


1*4,6 

5000 

81,4 

93 

1 

96.2 

93,9 

03,9 

95, 

3 

97 

3 

94.9 

95, 

1 

97, 

3 

98 

.3 

101. 

4 

92. 

7 

92.3 

91* 

0 


148,5 

10000 

76,9 

86 

0 

*1*0 

9 0 ,9 

’0.3 

90* 

4 

93 

0 

01 • 3 

00. 

9 

02, 

0 

94 

■l 

94, 

0 

88, 

9 

87.1 

66. 

7 


1**. * 

12500 

73,9 

85 

7 

88.7 

88.5 

88 ,6 

88, 

1 

01 

7 

88,7 

90. 

6 

92. 

0 

93 

.0 

94. 

7 

87, 

2 

85,7 

84. 

7 


1*4.8 

16000 

71*5 


2 

65.9 

84*2 

84.3 

85, 

3 

87 

4 

85,3 

88, 

3 

89, 

5 

9l 

• 4 

9 i» 

6 

64. 

8 

83,6 

8l « 

1 


143,7 

20000 

67.9 

77 

4 

80.6 

Sq,5 

79,3 

79, 

9 

81 

6 

79,6 

82 1 

7 

84, 

6 

86 

,7 

8ft , 

6 

BO. 

7 

77.6 

77. 

A 


1*1.3 

OVERALL MEASURED 

96,1 

100 

9 

107,1 

108,5 

107,9 

100 tO 

107 

6 

106,1 105, 

7 

107, 

8 

107 

*8 

106, 

0 

103, 

3 

106,0 

1q6 

9 



ERAU CALCULATED 

99,4 

100 

6 

106.6 

100,7 

108,4 

100,5 

106 

0 106,4 

106, 

a io8, 

0 10? 

.0 iO«, 

5 

105, 

4 

106.1 

10*. 

4 


l58,7 

PNDB 

10».7 

in 

6 

121*7 

123 f 2 

122.6 

123, 

9 

121 

9 

120*' 

120* 

6 

123, 

3 

122 

.6 

122* 

9 

119. 

8 U 9.9 

Il’* 

5 
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Table A-LVI 


UNTREATED MOD VII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
TAKEOFF 


fUm size sound pressure levels scaled from model da*a (59 deg, f, 70 percent rel, hu h , d* y > 


50 

63,7 

69, 

2 

73.5 

73,7 

78, 

1 

77,1 

79, 

4 

80 • 4 

80 

.2 

8g, 

9 

\8 0 » 2 

81. 

0 

82, 

9 

83.5 

79.9 

63 

64,1 

69, 

5 

74.9 

75; 2 

78, 

3 

76.3 

70, 

5 

78,9 

79 

,4 

$0. 

1 

79,7 

BQ, 

2 

80 » 

9 

60.9 

79.8 

80 

64.6 

69, 

9 

76.6 

74,8 

81, 

1 

70,0 

7?, 

1 

64.3 

84 

.0 

84, 

0 

82.1 

82. 

1 

84, 

7 

85.4 

83.3 

100 

63.7 

69, 

1 

74,4 

74,6 

78, 

1 

77.8 

80, 

2 

82,7 

83 

«2 

85, 

1 

86.3 

87. 

3 

88, 

0 

88 . 2 

84.5 

iz s 

69,0 

73, 

6 

78.4 

79,7 

01, 

0 

«1,7 

84, 

4 

85.2 

86 

.3 

88. 

1 

89.4 

90. 

1 

89 , 

5 

89,0 

83.9 

160 

71,9 

77, 

7 

01.3 

03.8 

86 , 

5 

86,0 

86 1 

6 

87,6 

87 

,2 

89, 

0 

91.5 

n. 

3 

89, 

9 

87.2 

82.9 

zoo 

69,6 

76, 

4 

79.2 

80.3 

83, 

9 

82.9 

83, 

0 

63.4 

84 

,2 

85, 

7 

85,2 

84, 

7 

84, 

4 

82.8 

77,5 

250 

68,2 

?4, 

4 

77.9 

77,5 

*1» 

7 

8p,8 

•l» 

2 

8l.3 

83 


04. 

5 

84.8 

85 , 

8 

85. 

4 

8 2 .8 

76,2 

515 

67,7 

73, 

7 

77.1 

79,6 

64, 

4 

83.9 

04, 

3 

84,7 

86 

,4 

87, 

2 

87.5 

87. 

2 

85, 

7 

82,9 

77.4 

*00 

68,0 

76, 

4 

01*1 

84.7 

89, 

0 

86,8 

90 . 

2 

87,3 

86 

,0 

84, 

9 

87,3 

85, 

9 

84, 

Z 

8l.5 

76,o 

900 

74,0 

82, 

5 

09.2 

96.5 

99, 

1 

101,0 

101, 

5 

90.4 

97 

• 2 

92, 

9 

95.1 

89, 

8 

85, 

3 

83,5 

77.9 

630 

68 , 8 

77, 

1 

03.0 

90 • 3 

93, 

2 

93.0 

94. 

4 

92,2 

9l 

■0 

87 , 

9 

88.3 

87. 

8 

85. 

3 

8(J » 5 

75.5 

000 

73,4 

81, 

1 

89.0 

93.6 

97, 

0 

99,0 

96, 

2 

95.3 

90 

>1 

89, 

0 

89 , ft 

08. 

6 

85. 

0 

83.2 

75,5 

1000 

67,2 

74, 

0 

86,1 

88,7 

90, 

0 

93,2 

9Q. 

3 

68,8 

88 

.2 

88. 

9 

87.5 

87, 

9 

83, 

1 

79.1 

74,3 

125D 

66 , 6 

75. 

3 

67.7 

89.1 

93, 

0 

92,9 

8?, 

0 

88,4 

9Q 

, i 

88, 

6 

89,0 

88, 

3 

83, 

0 

79.7 

74.6 

1600 

66,6 

77, 

7 

87.6 

9q . 6 

94. 

z 

92,8 

92, 

5 

90,7 

89 

,4 

91, 

1 

90,0 

89, 

6 

83, 

1 

80.0 

74,5 

2000 

75.1 

85. 

1 

97.3 

101.3 

100, 

7 

103,9 

100, 

3 

100.2 

100 

• 2 

103. 

8 

100.7 

99, 

5 

93, 

5 

9fl.3 

84.9 

2»00 

66,1 

8n, 

4 

87.5 

?i»s 

92. 

2 

92,9 

94, 

3 

92,7 

92 

.4 

n* 

6 

93.9 

92* 

4 

64. 

7 

8i,5 

73.7 

3150 

63,5 

77, 

0 

86.5 

88,3 

89, 

1 

92,1 

92. 

2 

91.4 

91 

■1 

93. 

8 

93.1 

91, 

3 

84, 

4 

79.1 

73.4 

4000 

65.7 

83, 

5 

90.1 

90,0 

91, 

2 

93.9 

96, 

4 

93,0 

94 

.3 

95. 

9 

96.0 

97, 

5 

86, 

6 

8? * 7 

75.4 

5000 

61,3 

76, 

7 

85. 3 

07,6 

08, 

5 

89,5 

92, 

7 

91,2 

90 

.6 

91, 

2 

92,3 

90 , 

6 

82. 

8 

77,9 

71.1 

6300 

57,3 

76, 

1 

83.1 

05.3 

67, 

3 

87,6 

?1. 

0 

89,0 

9(3 

,7 

9l. 

5 

92.3 

91, 

5 

81, 

5 

76.1 

66.0 

8000 

53.4 

72, 

2 

80. 0 

81.5 

83, 

6 

85.5 

08, 

3 

66,4 

09 

.2 

89. 

7 

90.5 

88, 

6 

79, 

2 

72,6 

63.0 

10DQ0 

47,5 

66, 

7 

75.3 

70.2 

79, 

3 

80,9 

*3, 

6 

01,6 

84 

. 5 

85. 

7 

86.5 

84 , 

3 

75, 

Z 

66,9 

57.3 

overall calculated 

82,4 

9l, 

9 

100.9 

105,0 

106, 

g 

100 ,0 

107, 

1 

105.6 

105 

.1 156 , 

6 

105.7 

104, 

8 

99, 

9 

97,7 

92.9 

pndb 

93,9 

10$. 

3 

114.5 

117,9 

118, 

7 

120.8 

119. 

5 

110.7 

110 

,6 120. 

6 

119,4 

110. 

8 

112. 

6 

109.4 

103.6 
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Table A-LVII. 

UNTREATED MOD VIII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100* ARC 
APPROACH 


5J00 
6300 
8 , 


42*00 

16 Q 0 Q 

20060 

aVErALL measured 
OVERALL CALCULATED 
pndb 


30. 40, 50, 00, ?0; 80. 90, 1Q0. 1*0. 126, 130, 140, 150. 160, 

(6V*iHe.?0l{O,«yj<l,OSm'.22M1.40Hl.5?)<i,7SHi.’2M2* p9 ) <2, ?7 M2. 44) C 2 , 62) (2, 79lJ 
‘7 3? 5 74*5 77-2 60.3 7?i 3 72.9 7t*2 : 7 4 ; 2 74.6 72-7 72. 4 74,0 75)4 78.0 

70.7 72,9 76,2 78,5 73,7 72i9 75.9 73,6 76.7 ?1,4 7i,l 72,8 74,2 76,8 

69,3 70,0 73.0 77,1 75,5 73,0 73,8 72 2 71.2 7o,0 7fl,4 71,3 73,2 75,1 


HOOEC SOUND PRESSURE LEVELS <59; DEC , F, 
30, 40, 50, 60, 70; *0 

PREO, ‘ ' * 

30 
63 
BO 
100 
125 
160 
200 
250 
315 
400 
500 
630 
800 
1000 
1250 
1600 
2000 
2500 

(150 


70 PERCENT REL. RUM, DAv) » "aNOCES FROM INLET IM DEQUES {AND RADIANS} 

90 1 100; ljo; lZ6, T 130, 140, 150, 160. PHL 

" — _ i. * — - , ( M 


) 


69.3 
68 1 8 
66,0 
65*8 
66,7 

68.4 
? 0.6 
7(1,5 
7fl,4 
72 1 1 

72.6 

72.6 
72-7 

74.1 

78.1 

87.2 
7615 

61.3 

84.2 

82.2 

85.5 
83,0 

7? M 

78,9 

75.6 
94,5 
93.3 

1.06,7 


70.0 

70.1 

67.4 
661 4 

67.2 

69.7 

?i ,8 

71.7 

73.4 

?*:a 

76.8 

77.7 
83,1 

93.4 
80 *8 

83.8 

89.6 

84.5 

86.5 

83.7 
81. S 
82,0 

78.6 

97.7 

97.3 
111.3 


73.0 

72.9 

69.4 

67.9 

68.4 

71.9 

7 2.4 

7l?o 

70.9 

72.9 

a:t 

76.4 

78.0 

81.9 

90.6 
8 16 
8^,6 

87.6 

86,2 

88.7 

86.0 
82.6 

82.0 

78.6 

97.8 

96.7 
110* 1 


77 

76 

73 

71 

69 

7 Z 

74 

IS 

72 

H 

76 

77 
JO 
9fl 
80 
84 
87 

83 
86 

84 
81 
79 

75 
96 
93 

lfl9 


75.3 

79.0 

7 ft 

69.4 
69,9 

73.3 

73.0 
7fl* 2 

73.6 
74*9 

76.7 

77.0 

78.4 

so.e 

6@.l 
8 Q.6 

83.0 

89 . 8 

82.4 

83.2 

82.2 
79 • 3 
78. t 

74.3 
95.6 

93.3 


7s;o 
73 , 0 
7fl. 6 
69 * 2 
7 q , 6 

72.9 

73.3 

73.0 

69.6 

73.6 
7a'8 

75.2 
74i8 
76;D 
78;s 
85; 6 

It is 
»{*■ 
h;i 

75.9 
76i 3 
73,5 

93.0 

92.3 


73.8 
73-. Q 
7ft . 6 

69.5 

71.9 

73.6 

74.3 
72,5 

69. 3 
72.8 


72,2 

71.8 
6 &, 6 
68.0 

71.6 

74.6 

74.8 
73; 2 

71:2 
74J1 

7 it)l 

- 76 7 

76.9 
79 1 
66 9 
8«*1 

81.7 
85 1 
00,7 

8, 1 7 
79; 4 
76-1 


74.7 

75.8 
7B;6 

85.3 

I!:? 

iki 

79.4 

77.6 

7 4 , 2 

72.9 
70,3 
93.0 

91.6 


74 4 
70.9 
93,7 
93 ; 1 


71 

70 
68 
69 
73 

75 

76 

73 

71 

74 

M 

79 

79 

so 

88 

81 

82 

87 

82 

»3 

81 

79 

76 

73 

95 

94 


ifl9,2 i(J6.o 105'.T 1 q 7 . t lo« 


a; l 

66,6 

68.5 

73.1 

76.1 
76;? 
7 i \7 
72*3 

75.8 

75:0 

78.4 
3flf 4 
«1, i 

83.2 

89.8 

ll;i 

85.6 
85.1 

Bg , 7 

82^4 
79 ; 3 

77. 5 

74.3 

95.4 

95.8 
109.8 


70.4 

* 1.0 

67.5 

70.1 

75.6 

77.2 

77.4 

74.6 

73.3 
76i 0 

77.2 
8fl,5 

82.2 
82,8 
83.3 

89.5 

*6)0 

83,9 


86 1 , 

85,1 
82. a 
79| / 

76.7 

96.7 
97,4 

111.1 


71,3 
71,3 
67 9 

70.6 

75.2 

77.6 

77.5 

73.8 

73.5 

»2,4 

81.8 

83.7 

90.0 

U \\ 

89.2 
85,9 
86 ; 2 

83.1 
81)4 

80.8 

77.9 

96.3 
96 7 


'73.2 
72 3 
49;6 

72.2 
75 3 
'77 , 0 

77; 2 

'76;4 

?V.S 
79; 5 
7817 
80 8 
88,4 

79.8 
79J3 

86.9 

60.2 
8 fl ;5 

A 7 

77*0 

75,1 

72*6 

'94,5 

94.0 


75.1 

74.9 
7 1 i 0 

72.5 

75.3 
76*0 

75.5 

73.6 

72.1 

73.7 

W.i 

78.4 

76.4 

78.2 
86.0 
76)j 

78.7 

83.5 

77.7 

78.9 

75.7 

74)9 

74.3 

73.3 

92.8 

92.1 


1 2 5)4 

124,5 

122.8 

122 

119 

122 

124 

125 

123 
121 

124 

$ 

128 

129 

131 

139 


Jh 

138 

135 

$ 

i« 

134 


llq.4 108:2 106,1 


146.6 
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Table A-LVIII. 


UNTREATED MOD VIII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
APPROACH 




PULL SIZE SOUND PRESSURE 

LEVELS 

SCALED FROM 

model 

data 

(59, 

DEO,. r, 

70 . PERCENT REl, HUM, DAY 

Is 

69 * 

3 

65* e 

7ft* 2 

74* 

4 

74? 

i 

7 2 *9 

7p, 7 

7 1*3 

6 9 »® 

67.9 

60 * 

3 


69*8 

6 4 *V 

59 

4 

63*1 

6 oi 7 

’ 1 , 

6 

71, 

1 

70.0 

70.2 

68 ,1 

67,7 

65 10 

64, 

a 

63,6 

63*0 

60 » 6 

00 

5? 

i 

62.0 

65 ,i 

69, 

3 

68 

4 

6817 

69,1 

67.5 

68.0 

66 , B 

67, 

3 

66.2 

>65.5 

62,1 

loo 

59 

9 

62.7 

65,6 

68, 

1 

68 

9 

70.0 

71,4 

71.1 

72.9 

7l , 4 

72, 

7 

70.8 

66 1 5 

64,7 

125 

H 

5 

65.1 

69,0 

n\ 

0 

70 

9 

72,2 

73,1 

74 0 

74.8 

74.3 

I 4 * 

2 

73)1 

30^1 

65,2 

160 

63 

5 

66,7 

69,4 

72, 

4 

72 

3 

72,6 

73.7 

74 1 

75,6 

75 io 

74. 

4 

72 1 9 

^0 f 1 

64 1 5 

200 

63 

3 

67,0 

68,0 

68, 

6 

71 

8 

7213 

72,0 

72,5 

72,3 

7216 

Tl, 

6 

69.1 

66.8 

62.4 

25q 

63 1 

i 

66,9 

67,4 

68, 

0 

69 

0 

0819 

68,9 

70*5 

7q*5 

7q ,4 

7fl* 

2 

68 1 7 

65 16 

60 * 7 

315 

64, 

7 

48,5 

69,7 

70. 

3 

72 

3 

72, B 

72,1 

73,3 

73.6 

73 j8 

>2, 

8 

7i ; 3 

69.0 

62,1 

400 

500 

63 

64 

0 

9 

6’.4 

71,4 

7 0*o 
72,0 

71* 

73. 

8 

9 

li 

6 

4 

Mis 

7 2 * 9 
75. 8 

1st 5 
75.4 

7 5 *6 

76.4 


\r. 

9 

2 

tyi 

691 1 
>69,4 

ti\ i 

630 

64 

,8 

71,6 

73,1 

74. 

3 

75 

7 

73.9 

73,9 

7518 

77.7 

78,3 

78, 

6 

77,2 

7ll0 

66,1 

800 

66 

0 

72,4 

74,5 

74, 

9 

77 

0 

79,1 

79 , 0 

75.9 

77.8 

7819 

79, 

4 

76.5 

70 6 

63.8 

1000 

69 

9 

77i1 

78,4 

78, 

5 

79 

4 

77.6 

77,8 

78 * 1 

79,4 

81,0 

79, 

6 

78;3 

72,6 

65.3 

1250 

78 

B 

87,9 

67,0 

67, 

7 

86 

7 

84.6 

84,4 

6519 

86,9 

87.4 

85. 

9 

84,5 

60l0 

72,7 

1600 

67 

8 

75,2 

78,9 

78. 

4 

79 

3 

77,1 

77,6 

81*0 

79,6 

80,9 

82, 

3 

76,7 

7ll2 

62,7 

2Q00 

72 

5 

78,1 

00. 9 

81 , 

6 

81 

5 

8 0.0 

8 0 ,9 

8 0 ,7 

61.0 

83,8 

8q, 

2 

7917 

7 0 » 5 

64.7 

25 qq 

73 

1 

83,7 

83.6 

84. 

6 

88 

3 

04, 0 

B 0 ,7 

84,| 

85,5 

83,1 

67. 

2 

83.3 

7718 

69,1 

3150 

73 

,0 

78,5 

82,4 

81, 

4 

80 

9 

7819 

78,8 

79.7 

81.4 

82,7 

84, 

0 

79 1 9 

71 1 0 

62,0 

4000 

76 

,0 

80,4 

84,8 

83, 

8 

63 

8 

00.3 

78 , 7 

80 » 9 

82.0 

83,3 

82, 

3 

80 '.0 

70.9 

63.2 

5000 

73 

,7 

78,0 

82,6 

82, 

6 

61 

3 

7717 

77,5 

79; 1 

80.6 

80,6 

81 , 

7 

77,4 

70)4 

60.1 

6300 

69 

,7 

76,2 

79,4 

79, 

5 

78 

9 

76lD 

74,5 

76.2 

79.1 

77,8 

79 

1 

75.7 

67,3 

50,2 

6000 

66 

,9 

76,5 

79,2 

78, 

7 

70 

3 

77,2 

74,0 

75,3 

76.9 

76ll 

77 

0 

75)3 

•65 ll 

56.2 

ibooo 

64 

*? 

73,1 

76,3 

75, 

5 

75 

4 

7713 

72, 3 

72, 7 

74,7 

74l 1 

74 

4 

72,4 

61)9 

52.9 

nVERAUL CALCULATED 

84 

.4 

91.6 

93,0 

93i 

3 

93 

8 

9114 

90,6 

92.1 

93,1 

93.5 

93 

7 

91,1 

85.4 

78,6 

PNDB 

97 

7 

104,2 

106,5 

1061 

2 

107 

9 

105.0 

10 3,2 

10514 

106,6 

106 1 3 

107 

6 

104.5 

■9814 

90.8 
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Table A-LIX. 
UNTREATED MOD VIII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100* ARC 
72% FAN SPEED 


oVER* 

OyfiltA 


.lYEig 180+ ptfl, f, 78 gg 
L SoT 4p. 56T®0* >»r Iff ’0, 



71.1 73.8 

7U.4.-JU+3. 
75,4 74f| 
iM 69 * 


00 68.3 

.U<L_ 

129 70,8 

.ill 60, f 

200 69,4 71,2 73.1 

2?fl 74 1 3 71*JL _7j8i.B_ 

319 78,0 78,0 78,1 

4 00 7 7,4 77,6 74,0 

500 75.4 76,0 

634. .77j1_ 77,7- 


72.5 

74.1 

79.1 
69,0 
72,7 
7714. 


76,4 

. . — --j-z 70, S 

&80 *5,6 *4*4 

1000 76,0 70,9 

iZ5 fl 7 5 , 70 . 5 

tSOD 76,0 70,6 


79,4 

76.6 


73.0 73,2 75,2 74,0 

75 . 7 Z4«9 J7«J 77. a 

70.8 82,4 83,7 8i[0 

-‘ 78 +.*-. ? 1 jl 8 71 , 0 — 71 , 5 - 

73.6 79,6 76.7 77,3 

77.6 0O,S 8U2 80,8 


70,6 
7?; 4 


70,0 

77,3 


00,0 

77,4 


76.5 
76+1. 
77,7 
74,0 
70.3 

01.5 


78.0 79,1 70,0 82.3 

70j-3 — 79 » 0 — ftfijuJ — 81, 6 

lb 4 02,3 t9,i ®2f 6 
? M 7S f g 7 0, 6 00,0 

02.8 
84.8 


80.9 

93,6 


75.4 

78.4 
77.3 

Jia 


76*2 
_ 7.9*0 
70.8 
60.3 


76.8 

Sj*4- 

78.3 

79.3 


01 ( 8 
78,0 


02,5 

80,2 


78.3 

tit 


79,0 

8 iU 

8 | 


04,3 

82,2 


! 8 Oftrfi °l: 
*.?— _ 8 i,y — It , 
i 0 63 • 5 84 , 


82.2 

83,4 


80.8 

fiXijQL 


79,9 

§ 2*0 
78*3 

78j3 — 79,8 — J.fl.t.3 — 7.9 *0 s— a- — — , a — — 

78.0 7 O .4 ®a»7 7f I _ 79,6 89*5 04*< 06*4 ®3*7 8, *5 8**0 

8Q.0 00,3 62,0 SO , 4 8.0 , 2 ff^J 83/9 85 ,4 87.4 _ 8?, 7 01^4 _ 70, 7 


03,4 
81 ; 5 
00.7 81.6 
8 2,6 82.5 
8 1;1 * 2;2 
"J lLl 


63,7 

86 x 2 . 


83.4 

86.3 




89.3 

m li 


86,1 

62.0 


85,0 

_IAfJL 


126.8 

127+1- 

m 

129 4 


09,0 

02.4 


61,0 

5?! 7 8 , .7 Bg.s 


i3i;a 

_iZ0l9 


128,7 

mU 


2060 7 ®* 3- ®2'5 ®2*2 ®l*' s ®3M ®g'n ®l*® ®2}i ® 5, 1 87, 4 86,0 85,3 0J.6 8 fl 

ISflL az.f 80 , l . 17,1 . 1 _j£ j_ «$ li±A , 87.7 80x4, Ifcii- sjift 82 

92.7 

Si:f 
80 1 6 


3150 

m 

6309 

8 “ 


93.9 

83.5 

03.2 

92.2 

04.8 

05.6 
®3* 4 

82.3 

79.9 


99.2 

86.1 

86.3 

IH 

8»l4 

86, 4 

8 9.3 
82,7 


90.6 
06,4 
86.1 
96,9 
88 « 2 
9lil 
88 . « 
86. 0 
03,0 


90.3 
M‘,1 

04.6 
94,5 
86 1 2 

Mi* 

86.3 
84*. 2 
00,8 


99.0 99*7 

flftiZ- 89i4 
■8 7 , 7 89.0 

93.2 89.2 

06.7 09.j 

87.7 0?*6 

85*6 Ogi® 

84i 0 81,8 

■00*6 8o»l 


’7.0 101,6 102,2 100,7100,7 Ofio 


91.6 

86.4 
S3, a 
80,8 
83,3 

IV, l 

78.2 

76.3 

97.5 


93*9 


93.9 03 

,, 87ia 00,-4- 
87,8 90.8 80,0 

BO,; 92. 0 92.7 

85 . 0 ^ 88,8 89,3 

804 1 89 ,4 90,4 

03.7 87. 80.4 

00.9 afiSas.o 

7?;0 01.0 92*1 


6 97,9 


s?+ 


02 

?! 4 ? 


V 

02.3 


0l«3 
87j_i_ 
88.0 
09,6 


Ml 


87.6 


07. 
06.4 

_ - 83.2 

08; 0 100,2 iQlffi 102,0 


>9 
8511 
02 i 2 
Of, 5 


8ji i 84*6 

JUL f . 9 

kiAr.i 


9Q.4 

iW — - 

sila 


147 0 
13716 
138,0 


77.0 7S,4 

99lo — 90,2- 


h » tli:i H?:l m-.l Hi:S Hi :? dV.l 4 ?:? 48 : I ml HI :? im iil :8 4 ? S :§ 4 !:? 


— 1441 1 

l^va 

_L4U4 

Jltll 

139.4 

“lsali 
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Table A-LX. 
UNTREATED HOD VIII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
72% FAN SPEED 


5 0 

63. 4 

P U1L SIZE SOUND PRESSURE 
67*« 7,. 6 7j«7 74,9 

LEVELS 
76, 3 

scaled from model 
77,3 76.6 75.5 

HI! 


06 ?i 

F .- 

£0 PERCENT REL. HUM, QAV) 

63 

64.2 

71.1 

72*1 

73.4 

76.9 

81,9 

83, 

3 

01-4 

76.8 

75.7 

79.5 

01 

1 

76.0 

7l* 0 

8<j 

61.8 

65.4 

66.5 

68,1 

69.1 

70,5 

71, 

0 

72.0 

73,8 

74.6 

75;7 

75 

2 

73.9 

7o;.7 

too 

62.5 

66.0 

70.2 

70.9 

72.6 

75. 0 

76, 

3 

70.9 

78.5 

79,2 

79 i 9 

79 

3 

78.5 

74,4 

125 

67.3 

72.2 

75.1 

75.9 

7 6,6 

80il 

80, 

8 

00.1 

82.4 

61,8 

8l , 9 

01 

6 

79.6 

75.2 

160 

70.9 

74,3 

75.2 

77i9 

78.5 

78,4 

79, 

5 

"0.3 

81*. 4 

Bl.5 

81.3 

so 

6 

79.0 

74.0 

200 

70.4 

72,9 

72.9 

74.9 

76.2 

76,6 

77, 

1 

78,2 

79.0 

79.7 

79.2 

77 

4 

74.8 

7 lf 2 

250 

66.3 

71.2 

73.3 

73i5 

75. 0 

75,2 

76, 

2 

77*6 

77.9 

78.8 

78,5 

77 

0 

74,9 

69.4 

315 

69,7 

72,6 

74,9 

76,6 

77.8 

79,2 

79, 

6 

80,4 

80,5 

80,6 

79,3 

77 

8 

75,9 

69, A 

4n 0 

500 

66.5 

7 i‘ 9 

73.4 

75,3 

77.6 

77,4 

77, 

6 

78.2 

78.8 

79, i 

79. o 

70 

7 

74-1 

68.4 

60.3 

73,8 

75.0 

77,2 

79 ;o 

78,1 

78, 

6 

79; 9 

80;$ 

80.5 

61.0 

78 

4 

73,4 

68 , 7 

63n 

800 

67 ■ 9 
68,0 

74.3 

74.4 

75.5 

76.6 

77.3 

7b;i 

79,3 

80,6 

78, 2 

79,5 

78, 

79, 

0 

4 


till 

•i:» 

0 3*n 

83.9 

78 

79 

6 

4 

73.0 

73.3 

68.6 

67;i 

1000 

70.1 

76,9 

70^7 

79 ; 3 

6 2.0 

ei;o 

81, 

0 

81,1 

83;& 

85,4 

83.4 

79 

9 

73.4 

68.0 

1250 

74,4 

83,0 

83.7 

84", 8 

66.4 

84,2 

82, 

6 

84 i 6 

86.2 

85.1 

86,0 

80 

6 

75,4 

68 1 9 

1600 

84.9 

93,5 

95.8 

96,9 

97,5 

94,6 

90, 

7 

92,8 

92,4 

91.2 

93,8 

$5 

6 

84, 0 

7$; 7 

2000 

74,7 

$0.3 

82.7 

83.8 

64;? 

04,3 

$9, 

5 

85.1 

86.3 

88.0 

64,3 

81 

3 

73,3 

67.6 

2500 

74,2 

80, 6 

82.2 

82.1 

66,2 

84,0 

82, 

9 

85.9 

89.2 

86,5 

89,1 

82 

1 

76.7 

69.6 

3l9o 

82.9 

88 1 6 

93.1 

92.0 

91.6 

06,2 

87, 

9 

86.2 

90,5 

90.3 

91.3 

63 

6 

80.3 

70*8 

4000 

75,2 

81,8 

04,3 

83.8 

es;3 

84,3 

82, 

6 

85.0 

87i4 

87,0 

86.9 

81 

5 

73.5 

66;o 

5000 

76,5 

83.7 

88.2 

86,7 

86.8 

$5,3 

84, 

Z 

85.8 

88,7 

88,5 

88.6 

82 

3 

75.5 

60 . 3 

6300 

73.0 

80.7 

84.9 

84 i 7 

85.1 

82.9 

82, 

1 

83.9 

86.5 

84.8 

64.6 

60 

1 

71.6 

63.4 

6000 

72,3 

79,7 

03.2 

8313 

64,2 

82,7 

80, 

3 

81.7 

84,6 

84.1 

83.6 

79 

5 

70.4 

60.2 

10000 

69.2 

77.2 

80.7 

80.6 

81.0 

81,9 

78, 

4 

79i7 

82.0 

81.8 

80,9 

76 

6 

67.2 

55.0 

overa.l c a l cu l* te p 

89,1 

96.4 

99.2 

99.6 

100:3 

98,1 

96, 

5 

97.7 

99.1 

98,7 

99.4 

94 

2 

90.4 

84.6 

v pndb 

103,0 

109,2 

112.6 

112.3 

113.2 

111,2 110. 

0 

110.9 

112.8 

112.5 

113.1 

107 

3 

102.9 

95;4 
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Table A -LX I . 

UNTREATED MOD VIII BLADES 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
84% FAN SPEED 


"MEL SCM!!* P*gl5U*fc LE^EUL (59+ u 
40, 58, 68 . 78, 

imt t - 

5n M?5 ? '5? 3 

63 m* 

80 73.5 75,5 75^4 75,9 


40, 58, 68 . 78. 80. * 8 . 100, lifl, 120. 130, 140, 150, 

>10, 70 ){0; silLl. ?5JJ J *22 UA i foil U ? 7JU .rSulifZlL?. 1? X 2. ??. ) <2, 4 4 I( 2 , 6 Sj ( 
74 * J- 75*3 7g«7 76* a 77*2 78*2 7 *, f 8 «»* ®i*i 84*1 08*6 


105 

ill 

200 

..m 

31$ 

ASflL 

$00 

630 

$50 

toso 


73.6 
73.8 
72 tl 
75, 4 

-HiX.. 

83.1 


DEAL Ci. 70 PERCENT EEL.- ttMH: DAyl . -- AN01.t5 FROM INLET IN 8188188 UNO 8ADUH8) 
80, »0, 100 A U0, 120, 130+ 140, 150, P«L 

H li U 1 

f*if P B»1 w i*i w 4*l ""t 12**6 

ao7l_ JOiL 8178 84,5 89.2 i3o7i 

79j 7 80,5 82,2 84i2 88.2 129J7 

_ _ , _ ... . _ . 71,6 79,381x2 Oj.5 86.4 42U 

m llil fllf nii 8 :1 8jt ?f;l U'.l Bit Hi? Slil Mjl 

— * 83T6 85.1 87.2 80;4 9l,4 13377 


75,8 73 l 8 73 ,? 


1 7 77, | 70,2 


76 1 


IM 


74,9 

.8? a 2_ 

82.4 


76.7 
8314 

83.7 


’77.0 78,9 

g 1 . g 83.9 

•82,9 83,7 


79.9 
86 a 

83.9 


81,6 

8$^ 


86,7 . JL9^flL-_?lf g_ 944 _92j.6. 


Sftt.8 80.3 e8ULjat;i_.8i7e 8i*i_ 

80.4 87,6 84,2 82.7 81,4 82,2 

?;* 3 8i;» 86 ; a if, 7 o$;i 22, f 


89,2 

B6+fr 


ooir 

12^ 


91*4 

87.X 


8 

7 

4?i|. 

8 


85.2 86.1 87,7 

e g;? m; q bs.s 

85.9 05.2 88.3 86.9 8912 80,0 

8 7.2 07, 7 88,4 87,6 00,4 84, A 

04*3 8479 8 $Ii 86,7 nil 86*4 


83 t 3 84 ,| 86) 




a »5„ 83.9 86*7 S4, 3 SL , 87,» 83*7 84,9 64*9 83,4 85.9 86, , 64,6 

tiog 8 0,3 8 2; 4 63;d 84.1 82,3 81. 2 8 ,?; 3 9S f 3 84 f 7 85,8 84 f 3 63,4 


8«,9 84JJ ®6* fl 18.7 84*8 8 a *9 Oj*# 64*5 66* ft 85*9 83.. 83*6 

»f*JUl*i_89* g i 89>o 89,8 84. 4 .8111—86*3 16* S 8 0.1 85,9 af*7 


u$o 101.6 ios;6 ioa;6 io2,;a 104.1 101*9 ?9;o 94;* 96:3 97,9 94,8 94:0 

#8 Hti' 8:1 *i:i tiil " Sill llif 


|M« 

*BJtA 

in 


9f , 6_ 95 ; ft . 9#;& . Wil _ 91 » 9 92,f _92i8„94i2 . 95i2„ 9fti7_ 887*. 

9*. 4 9 ft ,6 8976 <9 0 .7 8979 87, 3 80, 2 89,8 9 B ,6 9,, 6 8877 85,4 

9ta_4fci_98it_->lU.t. |il$ -&7.ft-,9tt^ 90 ,3 ?3 i 5 87-7? B$tl- 


20880 


80,4 T7.4 

..f&L-MTi 

83.6 83i3 


86i 


84*3 

12,7 


86*4 
0*7l 


88.* OOii 9 0 tf 86,5 8 3 ; fi 
8671- 86,3. _ 88 dt 8 t;o. -OL I 
82*8 B4iB 83.7 79,3 



83,1 79.9 61*1 82.8 

9 .3 !Q3 f 3 199, » m 


liliilSiialiL life? iSllMili&i 


it. 

«IU 

m 

131,9 

m 


iilli 


ilitS 


&u 


1 * 1 ; 


1 


i*,; t 

I*iTi 
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Table A-LXII. 
UNTREATED MOD VIII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
84% FAN SPEED-, 


5 0 

FU ki, 

s 

4 

Up SOUND PRESSURE 
73*2 74,2 75 , 0 

'■r&s 

nw H .r 


( n 

, 0E 5,; 

F. 

2 

70. PERCENT REL 
®0 *0 

A3 

6*. 

5 

75,6 

79,0 

-81.3 

75,6 

78,6 

8l*l 

Bli 2 

78.4 

77 

6 

77 

2 

78.2 

8 0 

68, 

4 

70.8 

71.9 

73.7 

74,8 

73,0 

76,7 

78.3 

78.8 

80 

1 

80 

3 

80*6 

100 

TO, 

9 

74.1 

75'. 0 

75.9 

78,3 

79,5 

81*1 

B2.6 

83. 4 

84 

3 

85 

0 

84.6 

125 

76, 

6 

80,3 

8i; 6 

eo;2 

83,2 

85.7 

85. 0 

65.7 

87.2 

87 

1 

86 

9 

65.7 

lAO 

78, 

4 

79,5 

81.8 

81.8 

83,0 

83,4 

84,5 

85,0 

85.9 

86 

2 

66 

0 

64.3 

200 

76, 

1 

77,2 

79.0 

8 Q.O 

8l .1 

81,3 

»2.0 

83.1 

83.6 

63 

5 

82 

6 

80.1 

250 

75, 

6 

84,5 

82,3 

81.6 

80,7 

81,6 

83.2 

84.0 

86.4 

85 

4 

84 

4 

80.6 

515 

76. 

0 

79.2 

ei;9 

82i? 

83,5 

84,5 

86i4 

8615 

86,4 

64 

5 

83 

7 

61,1 

4fln 

74, 

9 

77, 2 

8fl * 9 

81.4 

®2»1 

84.3 

83.5 

83.6 

83*1 

83 

5 


5 

78.9 

500 

77, 

2 

81.6 

84,7 

e$; 4 

84,3 

82,0 

82,5 

83.5 

84 ‘.4 

84 

0 

si 

7 

77.5 

63ft 

7B , 

7 

83.3 

84 I 2 

87.8 

86,3 

83.0 

®4.q 

83.6 

83.3 

®2 

5 

e g 

9 

70.7 

800 

75, 

0 

79.2 

61,4 

65 i 4 

81,7 

80,4 

81.4 

81.9 

82,5 

82 

3 

76 

9 

75,4 

1000 

77, 

6 

80.8 

83,7 

87,3 

03,8 

83,1 

82.3 

83.1 

83,7 

82 

4 

79 

7 

75,4 

1250 

75, 

3 

78.6 

81, 6 

65.1 

81,8 

80,9 

8 0.3 

eo;9 

81,6 

80 

5 

77 

5 

73.1 

1600 

79, 

0 

79.9 

33,3 

87,3 

85,6 

83,3 

84,1 

84,6 

84,0 

64 

3 

79 

7 

75,9 

2000 

95, 

6 

99.7 

99.9 

100.4 

102,9 

1D0, 8 

98.3 

92.8 

95.7 

93 

6 

88 

8 

85,0 

2500 

88, 

1 

91.9 

93,1 

93i7 

93,3 

93,9 

91,1 

87.9 

90,5 

87 

6 

63 

2 

78,0 

3150 

80 

9 

82,4 

86.0 

9 0.2 

87,9 

83,0 

66 < 4 

88.4 

85,4 

Bg 

.0 

80 

7 

76.6 

4000 

«8 

3 

91.4 

91 , 5 

92,1 

92,0 

90.6 

91.0 

90.7 

91.3 

91 

3 

84 

0 

78.2 

5000 

83, 

B 

86*4 

86l9 

89.0 

88,7 

86 1 4 

87.1 

88.1 

87.9 

87 

4 

82 

1 

75.3 

6300 

84 

2 

86.0 

87.9 

08.2 

80,4 

86,9 

89*0 

88.1 

8?;6 

89 

.4 

81 

0 

74.3 

8000 

79, 

1 

82.7 

84;o 

84.5 

84,3 

83.4 

85,3 

86.4 

85.2 

66 

2 

78 

8 

71.1 

10000 

77, 

7 

81.2 

82.1 

8 3.2 

84,3 

82.1 

83.3 

84.8 

83.5 

83 

.7 

77 

9 

68,2 

C)VERA ll CA.CU.ATED 

98, 

0 

101.8 

102* 4 

103,4 

104,8 

103.0 

101.7 

100.0 

100.9 

100 

.2 

96 

7 

93.9 

pndb 

in. 

8 

115.4 

ll6 • 3 

117.3 

118.5 

116,8 

115.7 

113.6 

114,5 

113 

,8 

109 

1 

105,0 
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Table A-LXIII. 


untreated mod vixx blades 
SCALE MODEL DATA 
NOMINAL NOZZLE 
100' ARC 
TAKEOFF 


ANGLES FROM inlet 


MODEL SOUNfl 'PRESSURE LEVELS (591 DEG, F , 70 PERCENT REi.; HUH; OAyJ - — ... 

*8* . _50i -DO* ioL lpo* llfl + . 120. .130, .140* 


FMEOt 

SO 

63 

- -80 
100 
129 
160 
— 200 
290 
_3l5 
400 

5jfl 

630 
— EDO. 
1000 
1290 
1600 

ms 


76»1 

74.1 
74 1 8 

75.3 

>5,6 

76.4 

76.1 

01.7 

J6,4 

83.7 

01.4 

44.3 
BIjD 
8*» 1 

95.1 

42.3 

87.1 

^3,5 


*5*4 

77.0 

75.6 

75.4 

76.7 
77,9 

77.7 
83,2 

37.4 

83.4 

30.6 

83.6 
3j,2 

85.4 

89.6 

89.0 

.34i2 

88.6 


76** 
77. f 

77.8 
78,1 

76.6 
77 i 5 

78.9 

84.0 

86.6 

83.0 
-80|9_ 

83,8 

ts:* 


75,9 

77,6 

74,0 

74.0 
77i 9 

79.0 
79,1. 
85,4- 

90.5 

43.5 
®1,5 

45.6 

«0,7 


74,8: 

74.0 

78.4 
78.7 
77^3 

77.0 
.79,6 

84.9 
89,9: 

83.9 

2^9 

85.5 
9 4 .8i 
9?;7 


-79^0 

7*\9 

1l:i 

77|5 

78.3 

*u* 

45.1 

2 *9* 

84.2 

93.3 
89 7 


79.8 
80»1 

40.5 
80,0 
7&*4 
79.3 
62^9 

86.8 

88; 8 

84.5 
83V1 
89,2 


^9? 7 -8**8 
Oji# 89> 4 


96,2 97,6.101,5- -*7, *-36, 5. 

92.1 93,2 97,4 42,9 9V,7 

96.1 96,2 -98, 6 _ 06* 1:. 93*1 

90.7 9577 96,6 9l,r 90,0 


8l« 0 

81.4 

2^3 
Bo, 5 
79 ;i 
81,8 
84,9 
88,2 
88 8 
85.8 

65.5 
90 2 
08.2 

90.5 
93,3. 
89 5 
89 6 
69; 4 


82*3 

83.2 

62.5 
81.8 
80.8 

83.5 

67.3 
69.8 

91.0 

87.2 

87. 1 

90.5 
18*5 
90*0 

95.3 
90*6 
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Table A-LXIV. 

UNTREATED MOD VIII BLADES 
SCALE MODEL - SCALED DATA 
NOMINAL NOZZLE 
200' SIDELINE 
TAKEOFF 



full 

SIZE SOUND PRESSURE 

levels scaled from 

MODEL DATA 

(59, DE0..F, 

70. PERCENT REL, HUM, DAV) 

5 0 

68 * 8 

71* 

2 

75*4 

76»4 

77 ! 8 

79*1 

79.7 

60 r 0 

80*9 

81 • 3 

82 ; 1 

83: 1 

02; 7 

63 

69 iQ 

72* 

4 

74.1 

76.2 

76*4 

77,0 

78,0 

78.6 

79,9 

00/2 

8l * 3 

®1 ? 5 

79.1 

80 

70.0 

73, 

5 

74,7 

77,3 

76.0 

77.7 

78,8 

81,3 

82.6 

82,8 

85.1 

85,5 

82,6 

100 

69.3 

73. 

3 

76,0 

77,4 

78,6 

01.3 

82.5 

84 ! 3 

86,3 

67.8 

68,8 

89,7 

04,9 

125 

74.7 

78, 

6 

81,6 

83.6 

83.5 

84.4 

86 , 3 

67; 6 

88.7 

89 1 7 

»1,1 

91,4 

■04,5 

160 

79,3 

82. 

7 

8 H 

88,7 

86,4 

86,5 

B6.3 

eeii 

89,9 

9o,5 

9i,8 

’0.3 

83,3 

200 

76 , 5 

78 1 

7 

79,9 

51.0 

82.8 

83.5 

84,0 

85,1 

86.0 

86,6 

86 , 6 

65,9 

79,3 

250 

74,1 

75, 

7 

77,8 

79,5 

80.7 

8216 

82* 5 

84 7 

85,9 

B7 , 4 

87,9 

87,9 

78.2 

315 

76,8 

78, 

7 

60,6 

83,6 

84,3 

88 ; 9 

88,6 

89 1 , 5 

89.3 

90.7 

88,7 

87,8 

78,4 

*00 

Z4 ? 3 

78* 

2 

80*6 

li ' 2 

83! 6 

05*0 

Bfi« 1 

07f4 

87 r 3 

88; 3 

87; g 

86:2 

76 ? 7 

500 

74*4 

8Q, 

3 

86*1 

88,6 

92.4 

’1.5 

88.7 

89,2 

88.7 

88,2 

87.9 

85.9 

76,1 

630 

77,2 

84, 

5 

92.9 

95.4 

100,2 

90.3 

’5,8 

92,4 

93.9 

90,4 

88,6 

a*; 6 

77,7 

8Q0 

74,3 

83, 

8 

88,7 

9l,g 

96,0 

92,0 

90,9 

68,5 

89,4 

88.0 

87.2 

85.4 

74,6 

1000 

78,9 

88, 

8 

92,5 

93,9 

’7,1 

95 i 1 

92,3 

88,7 

91.7 

90 1 9 

90,3 

85;5 

76 7 

1250 

79,1 

83, 

Q 

87,1 

93,3 

95.1 

’0.9 

89,2 

88.4 

89.2 

88.2 

69.3 

84,1 

7419 

1600 

79,7 

86 , 

5 

92.9 

97,0 

98.0 

’Si 6 

92,8 

91,3 

90.4 

9215 

9o.9 

84,4 

74J7 

2000 

89,5 

96, 

9 

103*4 

ig7,o 

106.3 

iol;8 

102*5 

99.8 

96.5 

102.5 

99.1 

92.3 

83 3 

2*00 

76,8 

85. 

4 

88,2 

*0-2 

93 ; 9 

’ll’ 

89,i 

9$; 2 

9z,5 

89.3 

92.0 

84.4 

73 6 

3150 

77,6 

85, 

1 

88.9 

9q,6 

92.2 

’2i2 

9l.O 

9q'.5 

91.3 

9 i • 6 

9 0 .8 

83 1 0 

70.2 

«Q0Q 

82,0 

89, 

6 

*1,9 

93,8 

95.1 

95,7 

93.7 

94;o 

95.2 

9415 

’3.’ 

87 j 7 

74,2 

5000 

76,9 

84, 

6 

88,7 

89,8 

’i • ’ 

’l ; 6 

90.0 

9o;3 

91.1 

9© # 3 

’0»6 

83 * 0 

08,1 

6300 

75,6 

82, 

6 

87,3 

88,7 

’1.2 

9q . 6 

88,9 

89,2 

92.1 

9lj0 

’0.2 

83,7 

67,5 

8000 

73,2 

81. 

8 

85.9 

87,1 

90.5 

’o.i 

89,3 

89.6 

91,6 

90.5 

89.8 

83.4 

•64 ! 9 

10000 

69,6 

79, 

1 

83,3 

84.9 

86.6 

86, i 

86,6 

871 6 

88.7 

87 1 6 

86.7 

Slio 

0lj 7 

OVERALL calculated 

92*7 

99, 

9 

105,4 

108,7 

109;4 

106,3 

105,9 

104,4 

104.9 

105,9 

104,6 

100,7 

93,1 

PNDB 

106,6 

113, 

7 

119.0 

122.2 

122.7 

119,9 

119', 6 

11813 

118,3 

119,9 

118.2 

112.8 

103.0 
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